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The preparation of estimates for tenders for Public Works 
is one of the most important duties of the Engineer ; in- 
volving great responsibility and anxiety, which sometimes 
have to be endured for years after the tenders have been 
put in, or until the works are completed, and the Chief 
Engineer's " final certificate" obtained. There is no duty 
in which professional reputation is more directly con- 
cerned or more keenly affected, for if, at an Engineer's 
recommendation, too high a tender has been offered, he 
may lie open to the reproach of having caused the loss 
of a profitable undertaking ; if too low, he is liable to the 
still more dangerous odium of causing his clients to lose 
large sums of money ; there are, indeed, very few duties 
which require greater consideration of almost innumer- 
able subjects and conditions, varying with localities and 
circumstances, all of which affect labour and materials. 

These considerations have induced the writer to pre- 
pare the following pages for the use of both Engineer and 
Contractor. Even in the hands of those having some 
experience, it is hoped they may often serve to call 
attention to matters which in the haste of estimating 
might otherwise be forgotten. If there cx)uld be any 
doubt as to the accuracy of the above observations, it 
would clearly be removed by the simple fact of the 
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immense differences which occur almost daily between 
tenders put in for the same works, even by men of well- 
known experience; this often occurs in a very simple 
manner, and merely by losing sight momentarily of some 
minor conditions which repeat themselves throughout a 
line of works, or perhaps some single circumstance bearing 
heavily on some important construction : an examination 
of the following pages will explain how this may occur. 

There must, however, always be one important in- 
gredient in these matters, and this will be the value of 
labour, not only as regards cost or wages, and the con- 
sideration obtained in the shape of work, but also the 
amount of labour to be readily obtained, or the cost of 
importing labour, and then, sometimes, that of retaining 
it after importation. The j&rst case^ will, of course, 
cheapen work, whilst either of the latter will enhance its 
value ; this, on extensive works, becomes of primary im- 
portance, and requires to be very closely examined into 
before it is possible to shape a reliable estimate ; careful 
local inquiries, made by some means or other, can alone 
yield satisfaction on this point, and enable us to add or 
deduct from an ordinary schedule. 

On heavy engineering works, the Contractor's plant 
will always be a matter of great importance, to himself 
at least, and it is one which might always be considered 
with advantage to all parties ; a second part to the work 
has therefore been added, bearing entirely on this subject, 
and which the Publishers have very liberally added, 
although not contemplated when notice of the work was 
first issued. On the subject of discount see the Preface 
to the Second Part. 
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Tabls I. — continued. 

Prices for Earthworka, Exca- 
vator'a Work, &a. 

Eaethworks. 

4. Excavating, &c., in road diver- 
sions, carting and depositing, 
lead not exceeding 820 yards 
per cubic yard 




>. Excavating for stream diver- 
sions, not exceeding 3 feet in 
depth, where the ground is wet, 
and running to spoil 

per cubic yard 

1. Ditto, for every foot extra in 
depth] add per cubic yard 

'. Excavation in road approaches 
and carting to embankment 

per cubic yard 
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Table 1.— continued. 

Priceafor Earthworks, Exca- 
vators' Work, (fee. 

Earthwoeks. 

Excavating for road approaches 

in embankment, per cubic yard 

3. Excavatingiticuttingsandtip- 

E'lng into embankmentSj &c., 
lad not exceeding^ mile, or rim 
to spoil on short lead if land has 
to be obtained for spoil bank, as 
in&EC-S per cubic yard 

9. If lifted beyond 15 feet, and 
run to spoil, for every additional 
5-ft.lift, &c... .add per cubic yd, 

10. Excavatinginfoundationsand 
carting to embankment, in- 
cluding shoring if necessary, as 
for road bridges, or piers of 
viaduota (dry), not exceeding 
6 feet deep per cubic yard 

11. Ditto, ditto, not exceeding 12 
feet deep per cubic yard 

12. Ditto, ditto, not exceeding 18 
feet deep per cubic yard 

For Items 1 to 9, in case of canal 
or other works, where any con- 
siderable quantities of water, 
may have to be drained off, or 
pumped ...add per cubic yard 

For Items 10 to 12, ditto, ditto, 

dittiO,exc1iisiveof any cofferdam 

work, add per cubic yard from 

to 

13. For carting away in any of 
the above items, including fill- 
ing and depositing, not exceed- 
ing 220 yards. ..per cubic yard 

Add for every additional furlong 
per cubic yard 
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Tablk I. — continued, 
Priceafor Earthworks, Excavators* Worky dc. 

Well-sinking. 

14. Sinking wells, 4' 6" in diameter in the clear, through 8. d. 
sand, clay, gravel, including shoring and keeping out 
water, and labour only of dry rubble walling 16 inches 
thick, or dry brick work 9 inches thick, any depth not 
exceeding 20 feet 

15. Ditto, from 20 to 30 feet depth 

16. Ditto, from 30 to 40 ditto 

17. Ditto, from 40 to 50 ditto 

18. Ditto, from 50 to 60 ditto 

19. Sinking wells through hard marls, or earth mixed with boul- 
ders, for any item from 14 to 18, multiply the above prices by 
If ; through rock, not requiring blasting, at from 2 to 2^, the 
above prices, according to walling required. 

20. Through rock requiring blasting, at four times the above 
prices. 

In this description of work, no two cases will be ex- 
actly alike ; the cost will vary with the quantities of 
water tapped in sinking, with the sound or slippy nature 
of the materials sunk through, and with their hardness, 
or the comparative facility with which they are pierced. 
Some of the sandstones and the chalks are less trouble- 
some than some? of the tertiary formations, if in the latter 
we happen to meet with beds of large coarse gravel, or 
clay and silt. 

The average cost of borings in tertiary strata, the 
diameter of the bore being about 10 inches, may be 
taken at — s. d. 

5 per foot up to 100 feet deep. 
8 „ 200 

fl4 „ 300 

^30 „ 400 

To the above will have to be added, when the nature 
of the boring requires it, the cost of cast-iron piping, 
about 8 in. diameter and j in. thick, with turned joints 
and screw fitted, and which may come to about lOs, 6d. 
per yard lineal ; and the cost will not be any less for the 



8-inch bore 
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Table I. — continued. 

Prices for Earthworks, Excavators' Work, &c. 

Well-sinking — Puddling. 

smaller diameter of pipe, on account of the increased 
depth. Perforated copper pipes, weighing 7 lbs. to the 
foot, have been inserted in deep chalk borings, at 12*. 
per foot lineal. 

The cost, including all contingencies, of a 6-inch 
bore at the bottom of a well, 185 feet deep, at Liver- 
pool, was — 

£ s. 
Tor the 1st 20 yards . . . 2 10 per yard 
„ 2nd „ ..30 „ 

„ 3rd „ . . 3 10 „ 

„ 4th „ . . 4 „ 

„ 5th >, . . 4 10 „ 

Borings in chalk, 1000 feet deep, may cost from 
2000/. to 3000/., all iucluded. 

The well sunk at Messrs. Eeid and Co.'s brewery, 

through 83 yards of tertiary and chalk formations, cost 

7454/., or a little more than 86/. per yard ; this includes 

cost for 48 feet of cast-iron cylinder 5 feet 3''X 3 feet 2'', 

which was sunk down to the depth of 135 feet, or within 

1^ foot of the chalk flints. From the depth of 178 down 

to 202 feet, the weU is 16^ feet in diameter; it includes 

also about 110 lineal yards of headings, 6 feet X 5 feet, 

driven at various depths, and also a shaft of 7 feet 

diameter sunk 22 feet lower than the 202 above men- 

tioned. 

s, d. 

21. Forming puddle- walls at the back of masonry and 
brickwork, labour and water only , per cubic yard 10 

22. Ditto, ditto, for reservoirs, labour and water only 

per cubic yard 1 3 

23. Superior stiflF clay for puddling, free from sand, stone, 
weed, and in all respects clear of all extranous matter, 
delivered on the work at per cubic yard, from 2 

to 4 
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Table I. — continued. 
Prices for Earthworks, Excavaiors' Work, &c. 

Ditching, Ballsting, Metalling, Drain-pipes, &c. 

24. Ditching and forming, for railways, roads, canals, s. d, 
&c per lineal yard 4 

25. Quicking for ditto, ditto, 12 young healthy plants 

per lineal yard 2 

26. Trimming and soiling per super yard 2^ 

27. Ballastinff, labour only per cubic yard 1 3 

28. Formbg^rmanent /ay, including baffa«ting, igle 

line per lineal yard 6 

29. Forming permanent way, including ballasting, double 

line per lineal yard 10 9 

30. Forming permanent way, single line „ „ 1 

31. Ditto double line „ ,,16 

32. Metalling 18 inches thick, and forming ground for 

same per super yard 3 

33. Metalling 12 inches thick, and forming ground for 

same per super yard 2 3 

34. Metalling, 9 inches thick, and forming ground for 

same per super yard 1 9 

35. Drain pipes, glazed stone ware, 18 inches diameter, 
surface of pipes laid 2 feet below surface of ground 

per Hneal yard 14 

36. Ditto, 15 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 9 3 

37. Ditto, 1 2 inches diametqr, surface of pipes laid 2 feet 
below surface of ground per lineal yard 6 

38. Ditto, 9 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 4 

39. Ditto, 6 inches diameter, surface of pipes laid 2 feet 
below surface of ground per lineal yard 2 8 

40. Bends and elbows to glazed stoneware drain pipes, 

18 inches each 11 

41. Ditto ditto ditto 15 inches „ 7 6 

42. Ditto ditto ditto 12 „ „ 5 6 

43. Ditto ditto ditto 9 „ „ 3 8 

44. Ditto ditto ditto 6 „ „ 2 3 
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Tablk I. — continued. 

Prices for Earthworks, Eoscavatora' Work, &c. 

Landings in Foundations, &c. 

Self-faced or roughly scabbled joints squared throughout, brought 
to a parallel thickness, laid in cement : — 

45. 4 inches thick, and not ex- A.* B. C. D. 

ceeding 8 yards super area '' ^- '' ^' '' ^' '* ^' 

per super yard 19 6 14 3 12 9 12 9 

46. 5 inches, ditto, ditto „ 23 3 16 6 15 19 6 

47. 6 inches, ditto, ditto „ 27 9 20 ... 24 

48. 7 inches, ditto, ditto „ 30 24 ... 28 6 

49. 4 inches thick, exceeding 3 
yards super area and not exceed- 
ing 5 yards per super yard 24 9 18 3 16 3 16 3 

50. 5 inches ditto, ditto „ 28 9 20 3 18 3 19 6 

51. 6 inches ditto, ditto „ 33 24 ... 24 

52. 7 inches ditto, ditto „ 85 3 28 6 ... 28 6 
58. Joggle joints run in cement 

add per foot run 16 16 18 13 

54. a Concrete, six parts of gravel (gravel excavated on £ 8. d. 
the works) and one part of lime per cubic yard 5 8 

55. Ditto, ditto, if the gravel has to be purchased in 

the neighbourhood per cubic yard 7 9 

56. Ditto, ditto, if the gravel has to be purchased and 
brought from a distance per cubic yard 10 6 

57. i Cement concrete, per cubic yard from Ss. Od, to 14 

58. Cement concrete blocks per cubic yard 9 



Coferdama, Conatructing, Maintaining, a/nd Removing, 



59. Fifteen feet deep from bed per foot run 2 

60. Eighteen ditto, ditto 

61. Twenty ditto, ditto 

62. Twenty-two ditto, ditto 

63. Twenty-four ditto, ditto 

64. Twenty-six ditto, ditto 

65. Twenty-eight ditto, ditto 

66. Thirty ditto, ditto 

a As regards the price of concrete, with gravel ex- 
cavated on the works, it is always very important 

* A, granite ; B, hard limestone, or hard fine sandstone ; 0, slate ; D, suitable 
local stone, or stone of inferior value from the neighbourhood, though adapted for 
landings. 
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Table I. — continued. 
Prices far Earthworks, Eoccavatora' Work, <kc. 

ROAD-MAKlNG, PaVTNG, &C. 

for a contractor to ascertain the description of 
gravel he will find; it may be so coarse that 
every stone will have to be broken and sand 
added, which will add considerably to the ex- 
penses of Item 54, or the gravel may all require 
screening, which also will be an additional 
expense ; where concrete is to be used in large 
quantities, as in docks, lined reservoirs, heavy 
viaducts, &c., it is necessary to obtain as much 
information as possible, on the subject of the 
gravel to be obtained, if the estimate is to be 
trusted. 
b As regards Item 57, the above observations are 
equally important, and much also depends on any 
particular specification as to the nature of the 
cement to be used. 

67. Macadamized road^ 6 iuches thiek^ stones to pass 8. d, 
through a ring of 1^ inch in diameter^ including spread- 
ing and levelling per super yard 9 

68. Ditto, 4 inches thick, ditto, ditto, ditto „ 6 

69. Ditto, 3 inches thick, ditto, ditto, ditto „ 4^ 

70. Spreading broken stone or gravel in repairs of roads, 

and levelling the same per cubic yard 7 

71. Breaking stone for road making, to pass through a 

ring of IJ inch in diameter, labour only per cubic yard 2 

72. Ditto, ditto, labour and materials ,, 4 

78. Picking up old roads, for metalling or macadamizing, 

about % inches thick per square yard Of 

74. Concrete foundations for paving, including spreading 

and levelling per cubic yard 6 3 

76. Paving with Aberdeen pitchers, or other granite of 
equal quality, squared on face, and of parallel joints for 
at least one half of the depth, laid in courses 4 to 5 
inches wide, 6 inches deep, including forming the 
ground per super yard 9 

76. Taking up and relaying ditto „ 9 

77. Paving as above, with granite pitchers, as above, 7 
inches deep per super yard 10 6 
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Table I. — continued. 
Prices for Earthworks, Excavators* Work, &c. 

BOAD-MAKING, PaVING, FlAG AND EUBBLE DUAINS. 

8. d, 

78. Taking up and relaying ditto per super yard 10 

79. Paving with granite pitchers, as above, 3 inches wide 

and 5 inches deep per super yard 10 

80. Paving with limestone pitchers, squared on face, and 
of parallel joints for at least half the depth, laid in 
courses from 4 to 5 inches wide, 6 inches deep, includ- 
ing forming the ground per super yard 4 9 

81. Taking up and relaying ditto „ 9 

82. Paving with limestone pitchers, squared on face and 
of parallel joint for at least one-half the depth, laid in 
courses from 4 to 5 inches wide, 7 inches deep 

per square yard 5 6 

83. Taking up and relaying ditto, ditto „ 10 

84. Paving with limestone pitchers, as above, 9 inches 

deep per square yard 10 

85. Paving with hard round pebbles, not less than 3^ 
inches diameter, and selected of uniform size, and 
bedded endways per super yard 1 4 

86. Taking up and relaying ditto, ditto „ 7 

87. Add to any of the above, if grouted with hot lime 

per square yard 2 

88. To any of the above laid in mortar and grouted, 

add per super yard 9 

Fig. i. 

89. Flag and rubble drains, 2 feet by J.?^^ 
2 feet 6 inches opening, with 2 inch fSSSB 

flags (fig. 4), per yard lineal ^B^V^m ^^ ^ 



Fig, 5. 

90. Ditto, ditto, 3 feet by 3 feet ^^^ 

9 inches opening, with 2^ inch 
flags (fig. 5) per yard lineal nS "^^ ^M , 31 6 



"a 'a 

^'1 r^ r^ i-^ r^ ^ .,r^ t -r, 
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Table L — continued. 

Prices /or Earthvmrka, Excavators' Work, &e. 

SusDBiES — Fencing and Gates. 

Fig. 6. 



91. Flag and rubble drains, 4 feet 
by 5 feet opening, with 8 inch 
flags (fig. 6} per yard lineal. 



92. Picked pebblee, not leaa than 3 inches in diameter, 
selected of uniform size, hard, and sound per ton 4 

9S. Limestone pitchers, 3 inches on the face, parallel 
joints not less tban half the depth, and 5 inches deep 

per ton 19 

94. Ditto, not exceeding 5 inches on the face, parallel 
jointsforatleastfaalfthedepth, 6 inches deep, per ton IS 

95. Ditto, ditto, ditto, 7 inches deep „ 12 

96. Sand, road or river, free from loam . . .per cubic yard 3 

97. Ditto, selected, sharp and clean, washed for cement 
work per cubic yard 4 

98. Gravel, clean but unscreened, fit for ballasting or 
metalling per cubic yard 3 

99. Ditto, screened to any size required „ 4 

100. Ditto, quite free from loam and fit for concrete 

per cubic yard S 

101. Quarry or paving tiles, 9 inches perlOO 10 

102. Carting 1000 of bricks per mUe 3 

103. Three-rail post and rail fence per lineal yard 1 

104. Four-rail, ditto, ditto „ 1 

105. Arris-rail fence to approaches, wrought and painted 

per lineal yard 6 

106. Ditto, oak ditto „ 7 

107. Public-road gates, wrougkt and painted, including 

all iron-work, fixed complete each 110 

108. Occupation -road gates, wrought and painted, in- 
cluding all iron-work, fixed complete each 60 

109. Foot-path gates, wrought and painted, fixed all 
complete each SO 

110. Inclination and parish boundary posts, painted, 
fixed complete each 7 
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Table I. — continued. 

Prices for Earthworks, Excavators' Work, &c. 

Covered Beservoirs and Filtering Beds. 

111. Mile posts and ^-mile posts^ painted^ fixed com- 8. d. 
plete each 5 

112. Creosoted planking in foundations^ 4 inches thick 

per super foot 1 3 

113. Creosoting timber, 10 lbs. per cubic foot 

per cubic foot 1 

Cost of covered reservoirs and of filtering beds, exclusive of 
land; the cost of covered reservoirs with brick arches and 
brick piers and cross walls, may be taken at from 1/. 15^. to 
%l, 10«. per thousand gallons of capacity. 

The cost of filtering beds will vary from \L to 1/. 10«. per square 
yard, according to the cost price of sand, shells, and of the 
perforated tubular pipes laid under the filtering material. 
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TABLE II. 

Prices for Masonry, Rubble {coursed and uncoursed). Block- in- 
courae, Ooping, Labour on Stone Dressing, Steps, Sills, 
Curbs, Raldng-out and Pointing, Culverts and Sevjera, 
Bridcwork in ditto per yard and per mile, Brickwork 
and Masonry Conduits wnd Cast Iron Pipes, Weight and 
laying and jointing Coat Iron Pipes, Discharge of ditto, 
Engine Power, Covered Reservoirs and Filtering-beds, 
Land-d'raiuage, Flagging and Paving, Slate. 

£, a. d. 
I. Rubble masonry in blue lias mortar, built in 
coursus, with sufficient through heiitling bond stones, 
not less than 1 foot long, no course to be less than 
3 inches deep (fig 7) per cnbic yard 9 



2, Rubble masonry in blue lias mortar, built in hori- 
zontal courses, stone averaging 1 J foot >c 12 inches 
V 9 inches deep, or four courses measuring not less 
than 8 feet deep, with sufficient through beading 
bond stones not less than 2, feet long (fig. 8) 

per cubic yard 
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Table II.— Cfe»iim«ft^. 
Friceefor Masonry. 

I. Rnbble masonry in blue lias mortar, built in hori- 
zontal courseSj and joints vertical and hammered 
square at least S inches from the face, with through 
bond stones, not more than 18 inches apart verti- 
cally, nor more than 4 feet apart lioHzontaliy 
fig, 9) per cubic yard 





J%-9. 




- 1^- 


r-'i --I-- ' 


i-,^a^ 


-M 


I 1 r 


1 - 1 


^ n 1 — 1 — 1 — ( 


1. I 1 1 I'l 1-^ 



4. Rubble masonry, in blue has mortar, built in hori- 
zontal coursfiB, stones averaging 1^ foot x 12 inches 
K 9 inches deep, joints verticiil and hammered square 
at least 6 inches n'om the face, with sufficient through 
heading bond stones not leas than 2 feet 6 inches 
long, nor more than 3 — 6 feet apart in every course, 
the whole breaking joints not lees than 3 inches 
{fig. 10) per cubic yard 

lig. 10. 



S. Random rabble maaonry in blue lias mortar 
F^ 11 




KBTJHA.TS AND PRICE BOOK. J 

Table 11. — eonlinued. 
PriceafoT Masonry, &c. 

6. Solid b1ock-in-Gourse masoniy, in blae lias mortar, £ g. 
left quany faced, stones not less than 8 inches thick, 

and not less than IS inches x 12 inches on the bed, 
lud alternately, header and etretcber, one-fourth the 
length of each course to consist of through stones 
not less than 30 inches in length from tbe face, laid 
nearly eqnidistant, and so as to bond thoroughly 
into the work, beds and joints bammer-dreased trae 
and square throughout, iu work 3 feet thick and 
under, through stones to reach from face to face 

per cubic yard 2 5 

7. Solid block- in -course masonry, in blue lias mortar, 
left quarry faced, with margin drafts 1 incb broad, in 
other respects same as last item per cubic yard 2 12 

8. Solid block-in-course in arches, 1 feet deep and 
nnder, in blue lias mortar, with radiated joints, 
margin drafts 1 inch broad, and quarry faced 

per cubic yard 2 16 

9. Block-in-couree in blue lias 
mortar, backed with rubble, ^ 
stone left quarry faced, block 
in-conrse face being as in Item 
No. 6, and rabble of flat bed- 
ded stone, carefully built and 
filled in solid, brought to a 
level surface with every course 
of the face work, and well 
bonded into it, and every 
conree of rubble well grouted 

per cubic yard 

10. For Items 7, 8, and 9, with fece rough punched 

and no margin drafts add per super yard 5 

11. Ditto, ditto, ditto, with face fine punched and 

inch -wide margin drafts add per super yard 8 

12. Ditto, ditto, ditto, with chiselled face 

add per super yard 12 6 

13. Note. — For soft stones, one-fourth of prices set 
down for Items 10, 11, and 12, may be deducted, and 
for the hardest descriptions, one-third may be added. 

14. For Items 2, 4, 6, 7, 8, and 9, for Portland cement, 

one part of cement and two of sand, add per cab. yd, 3 6 
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Fig, 14. 




Table II. — continued. 

Prices for Masonry, &c. 

15. Ditto^ ditto^ if in Roman cement. ..add per cubic yard 

16. Ditto, ditto, ditto, if in Scott's hydraulic cement pre- 
pared from blue lias add per cubic yard 

Stone coping, set in cement, six inches deep at the 
apex, and in length not less than three feet : — 

17. Fig. 13. — Three feet wide... per foot run 

18. „ Two ft. 6 in. wide „ .. Fig.n. 

19. „ Two feet wide 

20. „ One ft. 6 in. wide 

21. Fig. 14.— Three feet wide 

22. „ Two ft. & in. wide 

23. „ Two feet wide 

24. „ One ft. 6 in. wide 

25. Fig. 15. — Three feet wide 

26. „ Two ft, 6 in. wide 

27. „ Two feet wide 

28. „ One ft. 6 in. wide 

Coping set in cement, 9 inches deep at the apex, in 
length not less than 4 feet. 

29. Fig. 16. — ^Three feet wide... per ft. run «. ^ 

30. „ Two ft. 6 in. wide *^* ^^' 

31. „ Two feet wide... 

32. „ One ft. 6 in. deep 

33. Fig. 17.— Three feet wide... 

33. „ Two ft. 6 in. wdie 

34. „ Two feet wide ... 

35. „ One ft. 6 in. wide 
86. Fig. 18.— Three feet wide... 

37. „ Two ft. 6 in. wide 

38. „ Two feet wide ... 

39. ,, One ft. 6 in. wide 
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Fig, 15. 



33 
33 
33 
33 
33 
33 
33 
39 
33 
33 




Fig. 17. 



Fig. 18. 
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4 
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10 
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4 


10 
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3 


4 


Z 
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6 
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3 
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6 
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5 
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4 


5 


3 


2 



40. Stone in bloc1s:s, joint.s, and 
beds, fit for setting, per cubic ft. 

41. Do., exceeding 20 ft. cubical 
contents add per cubic foot 

42. Stone in blocks, as per Item 
40, set in blue lias mortar, in- 
cluding hoisting and scaffold- 
ing per cubic foot 



A. 
t. d. 


B. 

t, d. 


C. 

«. d. 


2 2 


1 8 


1 2 


4 


4 


4 


2 6 


2 


1 6 



D. 
«. d. 

11 



4 



1 3 
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Table II. — continued. 
Prices for Masonry, &c. 



43. If set in Portland cement^ one 
part cement^ and two parts 
sand per cubic foot 

44. If set in Roman cement^ half 
cement, half sand,per cubic foot 

45. If set in Scott's hydraulic 
cement, one part cement and 
two parts sand, per cubic foot 



A. 
8. d. 

2 7 


B. 

*. d. 

2 1 


c. 

1. d. 

1 7 


2 7 


2 1 


1 7 


2 6 


2 


1 6 



D. . 

8. d. 

1 4 
1 4 



1 3 



Labour only— per super foot. 

46. Bough picked, or scabbled face, 
with one inch margin drafts... 

47. Ditto, ditto, ditto, curved ... 

48. Neatly picked or scabbled 
face, including margin drafts 

49. Ditto, ditto, curved 

50. Fine punched face, or neatly 
axed on face, including margin 
drafts 

51. Ditto, ditto, cuiTcd 

52. Chiselled face or granite 
neatly axed 

53. Ditto, ditto, curved 

54. Tooled face, or finely axed on 
granite 

55. Ditto, ditto, curved 

56. Rubbed face 

57. Ditto curved 

58. Sunk work, neatly picked or 
scabbled 

59. Ditto, ditto, curved 

60. Sunk work, finely punched 

61. Ditto, ditto, curved 

62. Sunk work, chiselled 

63. Ditto, ditto, curved 

The columns marked A, B, C, and D relate \o stones 
of diflferent degrees of hardness. The column A refer- 
ring to such stones as granite ; B, to some of the hard 
sandstones ; C, to some of the hard limestones ; and D, 
to common stone of the locality, 

c 



5 
8 






4 
6 





3 
5 


3 

4 


8 

1 






6 
9 






5 

8 


4 
7 


11 

1 5 



1 


8 







7 
11 


7 
11 


11 

1 5 




1 


8 







7 
11 


7 
11 


1 2 
1 7 
1 5 
1 8 




1 
1 
1 


10 
2 

3 



1 




8 



8 

11 


8 

1 
8 
11 


1 
1 4 
1 5 
1 10 

1 7 

2 




1 
1 

1 
1 
1 


9 

1 
4 
3 
6 





1 
1 
1 


8 
10 
11 
2 
1 
4 


8 
10 

11 

1 2 
1 1 
1 4 
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A 
t. 




d. 
1 
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2 
3 



}f 












2 
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1 
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Table II. — cmtinued. 
Prices for Maacynry, Jkc. 

JjABorE ONLY — ^per super foot. 

64. For sunk work^ exceeding 2 
inches in depths for every extra 
inch add 

65. Ditto^ exceeding 3 inches in 
depth, for every extra inch, add 

66. Radiated joints to voussoirs 
of arches 

67. Ditto, ditto, prepared for 
setting in putty add 

68. For bed and joints prepared 
for setting in putty, as for 
columns, pilasters, or moulded 
work add 

69. Moulded work 

70. Ditto curved 

71. Ditto, rubbed or finely tooled 

72. Ditto, ditto curved 

78. Chamfering, up to 3 inches 

per foot run 

74. Rebating, up to 3 inches 

per foot run 

75. Throating 

76. Ditto, curved ... 

77. Grooving up to 4 inches in 
girt per foot run 

78. Beading „ 

79. Arris cut to acute angles 

per foot run 

80. Sinking holes, round or 
square, through stone 4 inches 
thick, not exceeding 100 s<juare 
inches in area each 

81. Do., through 6-in. stone, not 
exceedinglOO sq. in. area... each 

82. Do., through 9-in. stone, not 
exceedinglOO sq.in. area. ..each 

84. Do., through 12-in. stone, not 
exceeding 1 sq. in . area . . . each 

85. Sinking rail or mortice holes 
round or square, not exceeding 
2 inches deep per inch 



B. 
8, d. 












1 

2 



1 

3 

5 



3 
6 
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3 



o. 

8, d, 

Of 

li 

2J 
4 



3 



4 

3 

5 
5 



2 



9 
4 



2 11 

3 6 

4 



D. 
». d. 

Of 

li 

2J 

4 



3 

1 3 
1 8 
1 6 
1 10 

2 

3 

1 

2 

4 

4 

u 
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10 
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1 4 

1 9 

2 2 
2 7 
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1 4 

1 9 

2 2 
2 7 
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Table II. — continued. 
Prices for JUasonry, &c. 

Labour only. 

86. Last item^ including running 
in zinc and lead in equal pro- 
portion per inch 

87. Sinking rail or mortice holes^ 
round or square^ exceeding ^ 
inches deep per inch 

88. Ditto, including running in 
zinc and lead in equal propor- 
tions per inch 

89. Joggles or dowels, 2 inches 
square, let into stone and run 
with Portland cement... per in. 

90. Ditto, 2iin. sq. ditto „ 

91. Cramps let in and fixed 

per lineal foot 1 

92. Ditto, and run with zinc and 
lead in equal proportions 

per lineal foot 1 8 
98. Letting in gate hooks, with 
single prong, and running with 
zinc and lead in equal propor- 
tions each 1 8 

94. Ditto, with double prong, and 
running with zinc and lead in 
equal proportions each 2 10 

95. Letting in stay-hooks and 
running with zinc and lead 
in equal proportions each 1 2 

96. Letting in pivot boxes for 
gates and running with zinc 
and lead each 1 8 

97. Setting stench traps ...each 2 ^ 9 

98. Fitting landings to pillar 
pumps each 2 3 

99. Letting in trap-door rebated 
frames 2-feet square, and run- 
ning with zinc and lead mixed 
in equal proportions each 14 



I 

8, 




t. 

d. 

6 





8J 





6 






3 
5 



I 



1 8 



1 8 

2 10 
1 2 

1 8 

2 9 

2 3 



C. 

I. d. 

5 



H 



4 



2J 
5 

10 



1 6 



1 6 



2 8 



1 



1 

2 



6 





1 9 



*. d. 

5 



2i 



4 



2i 
5 

10 



1 6 



13 



11 



1 6 



2 8 



1 



1 6 

2 

1 9 



11 
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Table II. — continued. 

Prices for Masonry, &c. 

Steps and Sills, Cuebs, and Channel Stones. 

100. Sills^ plain punched or axed 
joints squared 3 inches^ set in 
blue lias mortar^ per cubic foot 

101. Do. do. chamfered „ 

102. Steps, plain punched or axed 
on tread and riser, squared 
with 3 inch butts, set in blue 
lias mortar per cubic foot 

103. Do. do., winders, do. do. 

per cubic foot 

104. Steps square as Item 102, 
but with 4-inch butts, and 
soffits neatly scabbled, set in 
mortar per cubic foot 

105. Do. do., winders, do. do. 

per cubic foot 

106. Steps chiselled on tread 
and riser, and soffits neatly 
punched, set in mortar 

per cubic foot 

107. Do. winders, do. do. do. 

per cubic foot 

108. Steps for circular staircase, 
with solid newel worked on 
the ends of steps, punched 
soffits, set in mortar 

per cubic foot 

109. If any of the above are 
above 5 feet in length 

add per cubic foot 

110. Street curbs, wrought on top 
and one side, squared back and 
bed per cubic foot 

111. Channel stones, wrought, 
sunk, and laid, 4 inches thick 

per foot super 

112. Ditto, ditto, ditto, 5 inches 
thick per foot super 

113. Ditto, ditto, ditto, 6 inches 
thick per foot super 



A. 
«. d. 

3 
3 8 


B. 
t. d. 

2 6 
2 9 


C. 

(. d. 

2 3 

2 6 


3 3 


2 9 


2 6 


4 1 


3 7 


3 3 


3 11 


3 5 


3 1 


4 7 


4 1 


3 6 


4 8 


4 2 


3 7 


5 6 


5 


4 2 


6 


5 6 


4 8 


6 


4 


3 


2 10 


2 5 


1 9 


1 8 


1 3 


1 


2 


1 7 


1 4 


2 10 


2 5 


2 2 



D. 
». d. 

2 
2 3 



2 
3 



3 




2 10 

3 3 



3 

4 



3 




4 8 



3 



1 5 



1 
1 
2 




4 
2 
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Table TL.-^ continued. 
Sink Stones. 



114. Three inch thick sink stone^ 
complete^ and laid in mortar 

per foot super 

115. Four inch ditto, ditto, ditto 

116. Five inch ditto, ditto, ditto 

117. Six inch ditto, ditto, ditto 



A. 


B. 


c. 


8. d. 


(. d. 


(. d. 


1 7 


1 2 


1 1 


1 10 


1 4 


1 4 


2 116 


1 6 


i 4 


1 8 


1 8 



D. 



«. 



1 1 

1 4 

1 6 

1 8 



SuTidries ; Labour and Materials, 

118. Rakitig out and pointing rubble masonry with lime s. 
and sand or coal-ash mortar per foot super 

119. Ditto, ditto, with Portland cement, half cement and 
half sand per foot super 

120. Baking out and pointing block in course masonry 
with lime and sand, or coal-ash mortar per foot super 

121. Ditto, ditto, with Portland cement, half cement 
half sand per foot super 

122. Cutting out and priming steps per foot run 1 

123. Curbs taken up, ends squared, and reset in mortar 

per foot cube 

124. Flagging over drains, with flags 2 inches thick, 
bedded in mortar per foot super 

125. Ditto, ditto, with flags 4 inches thick, bedded in 
mortar per foot super 

126. Cutting out rubble masonry and making good with 
stone and blue lias mortar per foot cube 

127. Cutting out in steps and landings, and letting in 
pieces of hard granite, 2 inches thick, with dovetail 
joints, bedded in cement per foot super 2 

Eatimatea for Culverts and Sewers. 

12 feet diameter. Pig* 1^* 

Fig. 19. 
4*08 cubic yards brickwork per foot 

run. 
If with counterforts, 10 feet apart 
from centre to centre, add 0*412 
cubic yard brickwork per ft. run. 
If with concrete between the counter- 
forts, add 2*73 cubic yards concrete per foot run. 



d. 
1 

2 

1 

2 



4 
4 
6 
5 
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Tablk II. — cont'iHued, 
Prieea for Afaaonry, &o. 

EsTIBATEa FOE CDLVEHTS AND SeWBES. 

10 feet diameter. Pig- 

Fig. 20. 
2"827 cubic yards brickwork per foot ruD. 

If with counterforts, 10 feet apart from 
centre to centre, add 0*26 cubic yard 
brickwork per foot run. 

If with concrete between the counterforts, 
add 1'14 cubic yards concrete per foot 

8 feet diameter. 
Fig. 21. 
S'SOS cubic yards brickwork per foot inn. 
If with counterforts, 10 feet apart from centre 
to centre, add 0-206 cubic yard brickwork 
per foot run. 
If with concrete between the counterforts, add 0' 
of concrete per foot run. 




cubic yards ' 



6 feet diameter. 
Fig. 22. _ 
1-308 cubicyds. brickwork, perft. run. 
If with counterforts, 10 ft. apart from 
centre to centre, add O'llO cubic 
yards brickwork per foot run. 
If with concrete between the counter- 
forts, add 0*6 cubic yards concrete 
per foot run. 

5 feet diameter. 
Kg. 23. 
1'132 cubic yards brickwork per foot 

ron. 
If with counterforts, 10 ft. apart from 
centre to centre, add O'lOl cubic 
yards brickwork per foot run. 
If with concrete between the counter- 
forts, add 0*54 cubic yards per foot run. 
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Table II. — continued. 
Pricfia for Masonry, &e. 

ESTTITATES FOE CuLVERTS AND SeWEBS. 

Pig.H. 



Bough rabble or random rubble 
in abutments. 
15 feet in diameter. 
Fig. 24. 
1-833 cubic yards arching, pet 

foot run. 
8'747 cubic yards random rubble 
or rough rubble in abutments, 
per foot run. 



12 feet in diameter. 
Fig. 25. 
1'63 cubic yards arcbing per foot 

run. 
5'97 cubic yards random rubble or 
rough rubble in abutments per foot 
ran. 



10 feet in diameter. 
Fig. 26. 
1-32 cubic yards arching per foot ran. 
S'90 cubic yards random or rough rubble 
in abutments per foot run. 



8 feet in diameter. 
Fig. 27. 
0'93 cubic yards arcbing per foot run. 
2*48 cubto yards random or rough rubble in 
abutment^ per foot run. 
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Tabls II. — continued. 

Prioea for Maaonry, &o. 

Estimates K)E Colverts and Sewees. 

Rongh rubble or random rubble Fig.2%. 

in abutmentB. 
6 feet in diameter. 
Fig. 28. 
0'4S cubic yards arching per foot 

run. 
1*88 cubic yards of random or rough 
mbble in abutments per foot run. 



6 feet diameter. 
Fig. 29. 
0*37 cubic yards arching per foot run. 
1"63 cubic yards of random or rough 
rubble in abutments per foot run. 




Quantities o/Brickivork and Excavation for Cidverta 
per Yard, and per Mile. 

Diameter of culvert, 5 feet ; top and bottom thickness, 9 inches ; 
sides, I foot 2 inches. 

2-113 cubic yards of brickwork per yard forward. 
8719 „ „ per mile. 

13,470 „ excavation „ 

Diameter of culvert, 4 feet ; thickness of brickwork, 9 inches. 
1'246 cubic yards of brickwork per yard forward. 
2193 „ „ per mile. 

9142 „ excavation „ 

Diameter of culvert, 3 feet; thickness of brickwork, 9 inches. 
€■981 cubic yards brickwork per yard forward. 
1726 „ „ per mile. 

6600 „ excavation „ 

Diameter of culvert, 2 feet ; thickness, 4^ inches. 

O'Sll cubic yards brickwork per yard forward. 

647 „ „ per mile. 

S090 „ excavation „ 
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Table II. — continued. 

Prices for Masonry, &c, 

Flag-Paving, pee foot super. 

Cost per mile of Brick Culverts and Cast-Iron Pipes. 



Diameter 

of 

Culvert, 

or of 

Cast Iron 

Pipe. 


Cost of Brickwork — 


Cost of 
Excava- 
tion, 
atl8.6d. 

per 
cubic yd. 


Total Cost for 
Cast Iron Pipes — 


at 158. 

per 

cubic 

yard. 


at 20 8 

per 

cubic 

yard. 


at 258. 

per 
cubic 
yard. 


at £5 

per 

Ton. 


at £6 

per 

Ton. 


Feet 
2 
3 
4 
5 

J inch thi 

3.f; 


£ 

410 
1295 

1645 
2789 

Lckness 
eet: IJ 


£ 
547 

1726 
2193 
3719 

br the i 
for the 


£ 

684 
2157 
2741 
4649 

^feet ca 
4 feet ; 


£ 
232 

495 

685 

1010 

st iron ] 
andl^ 


£ £ 

8092 3552 

5676 6583 

9267 10,769 

13,886 16,134 

jipe ; 1 inch for the 
for the 5 feet. 



1 
1 
1 



2 
3 



4 
6 

8 



4 




Lime- 
Stone. 
8. d. 



Flag-paving, per foot super. 

128. Two-inch paving, with joints 
squared, not less than 1^ inch. Granite. 
Quarry tooled on face, squared «. d. 
and laid complete in mortar . 

129. Two and a-half inch- ditto, 
squared not less than 2 inches 

180. Three inch ditto, ditto ... 

181. Four inch do., do. 2^ inches 

132. Five inch do., do. 3 inches 

133. Six inch do., do. 4 inches 

134. Six inch, with joints squared 
throughout and bed scabbled 
to a parallel thickness 

135. Nine inch ditto ditto 

136. If rubbed, chiselled, or finely 
axed add per super foot 3 2 

137. Taking up and removing 
old flagging... per super yard 2 

138. Rensquaring old flagging, 

per super yard 2 8 
189. Be-laying ditto in mortar, 

per super yard 2 8 





1 



1 
1 



10 

11 





4 
9 



Slate. 
8, d. 

5 

8 
9 
11 



8 



Vork- 


shire. 


8. 


d. 





8 





11 


1 





1 


2 


1 


4 


1 


6 



3 
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Table II. — continued. 
Prices for Masonry^ &c. 

Slats. 

140. Self-faced slabs of Bangor slate^ 
under 18 super feet per foot super 

141. Ditto, ditto, planed one side only 

per foot super 

142. Ditto, ditto, planed both sides 

per foot super 

143. Ditto, ditto, planed one side, and 
fixed, including drilling and counter- 
sinking joints, and stopping both holes 
with cement or oil putty, per super foot 

144. Ditto, ditto, planed both sides, ditto 

per super foot 

145. Rounded nosings per foot run 

146. For Items 140, 141, 142, 143, 144, 
above 1 8 feet super, add per foot super 



Thicknesses. 


\ inch. 


} inch. 


1 inch. 


8. d. 


8. d. 


8. d. 


4 


6 


8 


5 


7 


9 


6 


8 


10 


7 


9 


1 


8 


10 


1 1 


14 


2 


24 


li 


u 


14 



147. Self-faced slabs of Bangor slate, 
under 18 super feet per foot super 

148. Ditto, ditto, planed one side only 

per foot super 

149. Ditto, ditto, planed both sides 

per foot super 

150. Ditto, ditto, planed one side, and 
fixed, including drilling and counter- 
sinking joints, and stopping both holes 
with cement or oil putty, per super foot 

151. Ditto, ditto, planed both sides, ditto 

per super foot 

152. Rounded nosings per foot run 

153. For Items 147, 148, 150, 151, 152, 
above 18 feet super, add per foot super 

154. For sanding per foot super 1^ 

155. Finelyrubbed „ -2 

156. Skirting 8 inches wide and f inch thick, planed, 
chamfered, fixed per foot run 7 



Thicknesses. 




1} inch. 


14 inch. 


2 inch. 


8. d. 


8. d. 


5. 


d. 


10 


1 


1 


4 


11 


1 1 


1 


5 


1 


1 2 


1 


6 


1 2 


1 3 


1 


5 


1 3 


1 4 


1 


6 


3 


3^ 





44 


If 


2 





2 
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Table II. — continued. 
Prices for Masonry, ike. 

Slate. 

157. Last item^ 6 inches wide, ditto per foot run 

158. Rounded corners „ 

159. Notches in risers for bearers „ 

160. Bedding and jointing fillets, including putty and 
screws per foot run 

161. Ditto, ditto, including slate 4 inch by J inch, or 
smaller section per foot run 

162. Groove and and tongued joints 

163. Channels t5 inches wide and ^ inch deep 
164«. Sunk rebates, and grooves 1 inch girth 

165. Wrought iron bolts and nuts, fixed complete, per lb. 

166. Ditto galvanized „ 






». 


d. 





6 





4 





8 





4 





5* 





5 





4 





2 





4 





6 



TABLE III. 

Tunnel Estimates and Detail Prices ; East Indian Railway 
Frices ; Detailed ditto; Average ditto. 

Tunnel estimates are almost always very speculative for 
contracts ; even when we can be certain of the geological 
formation to be tunnelled through, we cannot be quite 
so clear as to any incidental contingencies we may meet 
with. The two following examples, which may almost 
be taken as instances of a minimum and maximum of 
cost for tunnel work, will illustrate by details of cost the 
variations which may constantly be expected to occur, 
particularly in some formations. 

Lydgate Tunnel, London a/ad North Western. 

Through Coal measures ; for double line of way; 25 
feet wide and 23 feet 6 inches high from the sojfit of 
arch to underside of foundations. Worked in 12-feet 
lengths ; side walls of coursed rubble with beds of stones 
hammer-punched, and 2 feet 6 inches thick. Arch 2 
feet thick ; fitted rubble, or from scarcity of good bedding 
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Table III. — continued. 
Tunnel Estimates. 

stone, brickwork adopted; all at 20^. per cubic 3''ard; 

5 shafts = 2897 lineal yards. In the execution of the 
works, the thickness of the arching varied from 1 foot 

6 inches to 2 feet 6 inches, and the thickness of the side 
walls 1 foot 6 inches to 3 feet 6 inches ; average quantity 
of masonry per yard forward = 12-^ cubic yards. 

Details of Labour Prices. 

Side walls, per 12 feet lengths — £ s. d. 

Four masons If shifts of 8 hours = 1 @ 6s, 6d.= 118 6 
Nine labourers 1| shifts of 8 hours = 15| @ 3*. 6rf. = 2 15 1 j- 



Arching per 1 2 feet length— £4 13 7i 

Four masons 3 shifts of 8 hours = 12 
Two ditto extra for key, 1 
shift of 8 hours 



} =i 



14@5*. 6rf.= 3 17 
Eleven laboarers, 3 shifts of 8 hrs. = 83 
Three ditto for key, I shift 1 ^ q 
of 8 hours J "" 

36 @ 3*. 6d.= 6 6 

£14 16 7i 

Or about 4*. 9d. per cubic yard."^ 
Mining and tipping 4*. 6d. per cubic yard. 
Allowed for setting centres 8*. per rib. 
The average cost of the Lydgate Tunnel, per lineal 

yard through rock £26 

Ditto ditto through shale 35 16 

Average pei lineal yard, 30/. 

Buchhorn Western Tunnel, Salisbury and Yeovil Railway^ 
through KiwraeHdge clay intersected with veins of loose 
rubbly rock ; a considerable quantity of water. Tunnel 
25 leet luide. 

Averao[c, 20 cubic yards of brickwork per yard forward ; 
Average, 80 „ „ earthwprk „ „ 

Total cost of tunnel 53,000/., or 72/. per lineal yard. 

* We have known this setting sub-let at 3«. 6d. per cubic yard. 
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Table III. — contmued. 
Tunnel Estimates, 

Per lineal yd. 
Total Cost. of Tunnel. 

£ & 8. d. 

Mining and tipping 13,300 18 

Headings and shafts 3,070 4 5 

Timber 3,400 4 15 

Iron and st^el 2,2d0 3 

Powder and grease 1,040 19 

Horsework 4,300 5 16 

Bricks, coal and sand 13,650 18 10 

Limeandsand 1,732 2 7 

Bricklaying 6,003 8 

Setting centres about 1 J yard apart ... 225 6 

Temporary roads and buildings 1,095 1 10 

Management and plant 2,650 3 10 

Drains 400 10 

A fair price far single-line tunnels is from 20/. to 25/. per yard 
forward ; but to make this pay, there must be no unfavourable 
contingencies during the execution of the work. 



East Indian Railway Prices. 
SciNDE Railway. 

Per cubic yard. 

Earth and Rock- work : — s. d. 

Alluvial earth excavated from side-trenches or tanks and 

taken to bank, average lead 22 yards 4*9 

Gravel and shale (soft) 49 

Rock requiring bars but no powder 1 9 

Rock requiring blasting 2 6 

Masonry, &c. : — 

Concrete per cubic yard 4 6 

Dry rubble „ ' 3 

Common rubble in mortar „ 12 

Coursed rubble with rubble backing „ 15 

Coursed rubble „ 20 

Block-in-course „ 31 6 

Ashlar per cubic foot 1 7^ 

Fence-walling per lineal yard 3 

Ditto,'4 feet high and 1' — 6" thick „ 6 6 
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Table III. — continued. 
Details of Indian Prices for Masonry ^ cfc. 

Coursed Eubble. £ s. d. 

Two good men will prepare, per day, 20 cubic feet, at 
1*. 3fl?. per day for each man, making for 100"^ cubic 
feet 12 6 

Two good men will set, in general work, 30 cubic feet 
per day, at 1*. Sd. per day for each man, making for 
100 cubic feet 8 4 

Incidental labour of coolies, smiths, bullocks, and wages 

for native foreman 110 



2 1 10 



Add for quarrying stone, exclusive of powder, &c. 

per 100 cubic feet 7 
Add for delivery of stone, with a 5 pailes lead, and sup- 
posing each cart to contain 7 Cubic feet, at Is, 6d. per 

load per 100 cubic feet I 1 5 

Add for sand 3 

„ for water 1 9 

„ for lime delivered on the work 5 6 



Per 100 cubic feet 4 6 
Or 1/. 1*. 8\d, per cubic yard.f 

Superioe Class op Uncoursed Rubble. 

Two good men will prepare and set 40 cubic feet per 
day, at 10 annas a day for each man, making per 100 
cubic feet 6 3 

Incidental labour of coolies, smiths, bullocks, and wages 

for native foreman 16 



12 3 



* 100 and 1000 cubic feet are adopted by engineers in India as units of measure- 
ment. 

t It will be observed that this price includes rather more than 25 per cent, for 
carriage of stone. 
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Table III. — continued. 

Details of Indian Prices for Masonry, Jkc. 

£ 8. d. 

Brought forward 1 2 3 

Add for quarrying stone, exclusive of powder 

per 100 cubic feet 7 
Add for delivery of stone, 5 miles lead, and supposing 
each cart to contain 7 cubic feet, @ 1*. 6d, per load 

I per 100 cubic feet 115 

Addforsand 3 3 

„ for water 2 

„ for lime delivered on work 6 



Per 100 cubic feet 3 1 11 
Or 16*. Sd, per cubic yard.* 

ASHLAK. 

Two good men will prepare 8 cubic feet per day for 
2*. 6rf., which multiplied by 12*5 gives for 100 cubic 
feet 1 11 3 

Two good men will set in general work 20 cubic feet 
per day for 2*. 6rf., which multiplied by 5 gives for 
lOOcubicfeet 12 6 

Incidental labour, including coolies, smiths, native fore- 
man's wages, &c 1 10 6 

£3 14 3 

Add for quarrying stone, exclusive of powder, per 100 

cubic feet 8 

Add for delivery of stone with a 5 miles lead, and sup- 
posing each cart to contain 7 cubic feet, at 1*. 6d. 

per cart load, per 100 cubic feet 1 1 5 

Add for sand delivered on works 2 6 

„ for water 16 

„ for lime delivered on the works 5 6 

Per 100 cubic feet £5 13 2 

Or per cubic foot, 1*. 4J^. 

* Which price includes upwards of 33 per cent, for carriage of stone. 
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Table III. — continued, 
DetaUa of Indian Prices for Masonry, disc. 

Block in Coubse. £ s. d. 

Two good men will prepare 12 cubic feet per day, at 
1*. 3rf. per day for each man, making for 100 cubic 
feet 1 10 

Two good men will set in general work 20 cubic feet 
per day, at 1*. Si. each man per day, or for 100 
cubic feet 12 6 

Incidental labour, including coolies, smiths, bullocks, 

and wages for native foreman 110 



£2 14 4 



Add for quarrying stone, exclusive of powder, per 100 

cubic feet 8 

Add for delivery of stone with a five miles' lead, and 
supposing each cart to contain 7 cubic feet at \s. Qd. 

per cart load per 100 cubic feet 115 

Add for sand delivered on works 8 

„ for water 1 9 

„ for lime delivered on works 6 



Per 100 cubic feet £4 14 6 

Or per cubic yard, £1 5*, Q^d. 

Common Rubble. Per loo cub. ft. 

£ s. d. 

Quarrying stone 6 9 

Smith's work 10 

"Water for men 9 



£0 8 6 

Haulage 4 8 

Setting ; 10 

Wages to native "foreman 10 

Lime, sand, and water 6 8 

Tools and contingencies 8 4 



Per 100 cubic feet £2 3 4 

Or per cubic yard, 11«. 9|rf. 
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Table lll.'—^ontinued. 
Deta/Us of India/a Prices for Masonry, &c 

Per 100 cub. fk. 

Coursed Bubble. £ s. d. 

Quanying stone 12 

Dressing stone 16 

Smith'swork 10 

Water for men 9 

Wages to native foreman 10 

£1 19 9 

Haalage 4 6 

Setting 110 

Wages to native foreman 6 

Lime, sand, and water 5 9 

Per 100 cubic feet £3 11 6 

Or per cubic yard, 19*. Z\d. 

Block in Course in Arches. Perioocub. ft. 

Quarrying stone 12 6 

Dressing stone 2 10 

Smith's work 13 

Water for men 1 6 

Wages to native foreman 13 

3 6 6 

Haulage 6 

Setting 13 

Wages to native foreman 2 

Lime, sand, and water 5 9 

Tools, templates, and contingencies 8 4^ 

Per 100 cubic feet 5 11 1\ 

Or per cubic yard \l. 10*. 2rf. 

Ashlar. Per loo cub. ft. 

Quarrying stone 14 

Dressing stone 3 

Smith's work 2 4i 

Water for men 10 

Wages to native foreman 1 

3 18 lOi 

D 
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Table III. — continued. 
Details of Indian Prices for Masonry, Jkc 

Per 100 cub. ft. 

£ s. d. 

Brought forward 3 18 10^ 

Haulage 6 

Setting 14 

Wages to native foreman 9 

Lime, sand^ and water , 4 

Tools and contingencies 9 2 



Per 100 cubic feet 6 2 9 

Or per cubic yard 1*. 2^d, 

Carpentry in Centering por Arches. 

1910 cubic feet Deodar timber, in one set of centres, £ s, d. 

at 2*. per cubic foot 196 

36 cwt. of iron, at 1/. 4*. per cwt 43 4 

Carpenter's work 14 

Smith's work 12 

112 lbs. of nails, at 4 Jfl?. per lb 2 2 



One set of centres, cost of making 267 6 

Cost of fixing and removing, per set 6 

Average Prices in North- West Provinces op India. 

& 3. d, £ s. d. 

Plain ashlar per 100 c. ft. 7 10 or per c. ft. 16 

Ashlar in arches ... „ „ 12 10 „ 2 6 

Rubble ,.,..... „ „ 2 2 orperc.yd. 11 4 

Coursed rubble „ ,,280 „ 13 

Flagged flooring or 

roofing...., per 100 sq. ft. 1 10 per sq. yd. 2 8^ 

Best brickwork ...per 100 c, ft. 2 10 per c. yd. 13 6 

Mortar plaster per 100 sq. ft. 12 per sq. yd. 1 9^ 

Whitewashing „ ,,010 

Penang tile flooring „ „ 1 4 „ „ 2 2 
Teak timber in 
flooring and roof- 
ing per 100 eft. 17 per eft. 3 4 

Three-inch terrace work, per 100 square feet 10 

Six-inch ditto ditto ditto 16 

Windows and panelled doors of teak or Sal, per sq. ft. 2 6 
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Table IV. 
PRICES FOR BRICKWORK PER CUBIC YARD, &c. 

Table A. 

This Table applies to the best description of brick- 
work, and of a rather more than usually ditficult 
character to build ; as, for instance, skew work, abut- 
ments, piers, and retaining walls with Jack-arches, 
panelling, long narrow counterforts, &c. The mortar is 

supposed to be made with blue lias lime, or other of 
equal quality ; and allowance has been made for grinding 
the mortar in a pug mill. A fair average allowance has 
been made for sand ; exclusive of excavating foundations, 
of filling and ramming, or of backing, and inclusive 
of all scaffolding and centering. 





Price of 

Bricks 

delivered pei 

1000. 


Per cubic 
yai'd. 


Per 100 cubic 
yards. 


Per 200 cubic 
yards. 


1 


8. d. 

20 
22 6 
25 
27 6 
30 
32 6 
35 
37 6 
40 
42 6 
45 
47 6 
50 

• • • 


8. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

4 


d. 
1 

3 

7 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9a 


80 8 

86 5 

92 18 

98 7 

103 15 

108 15 

113 15 

118 15 

123 15 

128 15 

133 15 

138 15 

143 15 

23 15 


d. 
4 
















£ >. d. 

160 16 8 


2 


172 10 


3 


185 16 


4 


196 14 


5 


207 10 


6 


217 10 


7 


227 10 


8 


237 10 


9 


247 10 


10 


257 


11 


267 10 


12 


277 10 


13 


287 10 


14. .gl^Ssf 


47 10 



(a) One part cement and two parts sand. 

D 2 
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Table IV. — continued. 
Prices for Brickwork per cubic yard, &c. 

A. — continued. 







Priceaof 
















Bricks 


Per cubic 


] 


Per 100 cubi< 


> 


Per 200 cubic 






delivered per 
1000. 


yard. 




yards. 




yards. 




8. d. 


«. d. 




£ 1. d. 




£ ». d. 


15. 


... 


2 104 




14 3 4 




28 6 8 


16. 




• • • 


4 Oc 




20 




40 




Per 800 


Per 400 




Per 600 




Per 1000 






cubic yards. 


cubic yards 


• 


cubic yards. 


cubic yards. 




X i. 


£ 1. i 


i. 


£ s. 


d. 


£ 1. d. 


17. 




241 5 

258 15 
278 14 
295 1 
811 5 


321 18 
345 
871 12 

893 8 
415 


4 






401 1 

431 5 
464 10 
491 5 
518 15 


8 






802 3 4 


18. 




862 10 


19. 




^^/ X^ *^F ^L ^J ^^ 

929 


20. 




982 


21. 




1037 10 


22. 




326 5 
341 5 
356 5 
371 5 
886 5 
401 5 
416 5 
431 5 

71 6 


435 
455 
474 10 
495 
515 
535 
555 
575 

95 














543 15 
568 15 

692 15 
618 15 
643 15 
668 15 

693 15 
718 15 

118 15 














1087 10 


23. 




^^ >^ V^ ■ ^k ^0 ^0 

1137 10 


24. 




1185 10 


25. 




1237 10 


26. 




1287 10 


27- 




1337 10 


28. 




1387 10 


29. 




1437 10 


30. 




237 10 




















MB 














31. 


■si 


43 


57 3 


4 


71 6 


8 


143 13 4 


32. 


60 


80 





100 





.200 




•c a 

«(2 ) 

















z) One pai 


•t Roman 


cement and i 


two parts 


sand, (b) One 


par) 


} Bomau ce 


ment and < 


Due part sand. 






» r 
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Table IV. — continued. 
Prices for Brickwork per cubic yard, <bc. 

Table B. 

This Table applies to equally good work as Table A, 
but of a less difficult character to construct, and not so 
highly finished ; for instance, as regards the number of 
arrises and returns. It will be applicable to bridge arches, 
square, to piers and plain parapet walls, to wing walls, &c. 
Blue lias mortar, or of other lime of equal quality, with 
allowance for grinding in a pug mill ; exclusive of ex- 
cavating foundations, filling and ramming, or of backing. 



33. 
34. 
35. 
36. 
37. 
38. 
•S9. 
40. 
41. 
42. 
43. 
44. 
45. 



Price of Bricks 
delivered per 100. 
8, d. 



Per cubic 
yard. 
8. d. 

20 14 5 

22 6 15 7 

25 16 9 

27 6 17 10 89 

30 18 10 94 

32 6 19 10 99 

35 20 10 104 



Per 100 
cubic yards. 
£ 8. d. 

72 1 8 

77 18 4 



83 15 



3 
3 
3 
3 



.. 37 6 ...... 21 10 109 3 

.. 40 22 10 114 3 

.. 42 6 23 10 119 3 

.. 45 24 10 124 3 

.. 47 6 25 10 129 3 

.. 50 26 10 134 3 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



Per 200 
cubic yards. 
£ 8. d. 

444 3 4 

155 16 8 
167 10 
178 6 



188 
198 



6 
6 



8 
8 
8 



208 6 8 
218 6 8 

228 6 8 



238 

248 
258 
268 



6 
6 
6 
6 



8 
8 
8 
8 



Per 800 
cubic yards. 
£ 8. 

46. 216 5 

47. 233 15 ...... 

48. 251 5 

49. 267 10 

50. 282 10 

51. 297 10 

52. 312 10 

53. 327 10 

54. 342 10 

55. 357 10 

56. 372 10 

57. 387 10 

58. 402 10 

See Table A for 



•\. . . . • 



Per 1000 
cubic feet. 
£ 8. d. 

720 16 8 
779 3 4 
835 10 



Per 400 Per 500 

cubic yards. cubic yards. 

£ 8. d. £ 8. d. 

288 6 8 360 8 4 

311 13 4 389 11 8 

334 417 15 

356 13 4 445 16 8 891 13 4 

376 13 4 470 16 8 841 13 4 

396 13 4 495 16 8 991 13 4 

416 13 4 520 16 8 1041 13 4 

436 13 4 545 16 8 1091 13 4 

456 13 4 570 16 8 1141 13 4 

476 13 4 595 16 8 1191 13 4 

496 13 4 620 16 8 1241 13 4 

516 13 4 645 16 8 1291 13 4 

536 13 4 670 16 8 1341 13 4 

brickwork in Portland or Roman cement^ &c« 
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Table IV. — continued. 
Prices for Brickwork per Cubic Yard, &c. 

Table C. 

This Table applies to brickwork in heavy masses — as, 
for instance, thick abutments, piers, and retaining walls, 
without panelling or Jack-arches, and with thick solid 
counterforts, and generally of that kind of work which 
involves less labour in setting ; exclusive of excavating 
foundations, of filling and ramming, or of backing. 



59. 


delivered 

per 1000. 

8. d. 

... 20 


u&n 


Per cubic 
yard. 

«. d. 

... 13 8 .. 


> • • • • 


Per 100 
cubic yards. 

£ ». d. 
68 3 8 




Per 200 
cubic yards. 

£ s. d. 
... 136 7 4 


60. 


... 22 6 




... 14 


9 .. 


• • • • 


73 15 







... 147 


10 


61. 


... 25 




... 15 10 .. 


• • • • • 


79 3 


. 4 




... 158 


6 8 


n. 


... 27 6 




... 16 ] 


LI .. 


• • • • • 


84 11 


. 8 




... 169 


3 4 


63. 


... 30 




... 18 


.. 


< • • • • 


90 







... 180 





64. 


... 32 6 




... 19 


.. 


• • • • 


95 







... 190 





65. 


... 35. 




... 20 


.. 


t • t • 


100 







... 200 





66. 


... 37 6 




... 21 


., 


» • • • • 


105 







... 210 





67. 


... 40 




... 22 


.. 


1 • • • • 


110 







... 220 





68. 


... 42 6 




... 23 


.. 


• • • • 


115 







... 230 


b 


69. 


... 45 




... 24 


.. 


• • • • 


120 







... 240 





70. 


... 47 6 




... 25 


.. 


1 • • • • 


125 







... 250 





71. 


... 50 




... 26 


.. 


) • • • • 


130 







... 260 





n. 


Per 800 
cubic yards. 
£ (. d. 

204 11 


Per 400 

cubic yards. 

£ ». d. 

... 272 14 8 


Per 500 

cubic yards. 

£ ». d. 

... 840 18 4 


Per 1000 
cubic yards. 
£ t. d. 

... 681 16 8 


73. 


221 5 





.. 295 








... 368 ] 


L5 





... 737 


10 


74. 


237 10 





... 316 


13 


4 


... 395 16 


8 


... 791 


13 4 


75. 


253 15 





... 838 


6 


8 


... 422 18 


4 


... 8'45 


16 8 


76. 


.270 





... 360 








... 450 








... 900 





77. 


285 





... 380 








... 475 








... 950 





78. 


300 





... 400 








... 500 








...1000 





79. 


315 





... 420 








... 525 








...1050 





80. 


330 





... 440 








... 550 








...1100 





81. 


345 





... 460 








... 575 








...1150 





82. 


360 





... 480 








... 600 








...1200 





83. 


375 





... 500 








... 625 








...1250 





84. 


390 





... 520 








... 650 








...1300 






See Table A for brickwork in cement. 



ESTIMATE AND PRICE BOOK. 39 

Table IV. — continued. 

» 

Prices for Brickwork. 

s. d, 
85. Catting holes in brick walls to receive the ends of g^ir- 
ders^ rails^ &c.^ and making good^ 1 foot superficial area^ 

4 inches deep, each 5 

9 inches deep, each 9 

14 inches deep, each 1 

18 inches deep, each 1 4 

86. Catting holes in or through brick walls, not exceeding 
60 square inches in section for corbies, drains, &e., &c., 
and making good with stock-brickwork in mortar, 

per inch thickness 2^ 

87. Ditto, ditto, ditto, exceeding 60 and not exceeding 

120 square inches in section per inch thickness 3 

88. Ditto, ditto, ditto, exceeding 120 and not exceeding 

200 square inches in section per inch thickness 4 

89. Ditto, ditto, ditto, exceeding 200 and not exceeding 

330 square inches in section per inch thickness 5 

90. Jumping-holes through brick walls for bolts, bars, &c., 

9 inches thick and upwards, and making good... per inch 0^ 

91. Cutting through brick walls for doors, windows, &c., 

and making good per cubic foot 2 

92. Cutting out for, and lining old walls with, two courses 
of stretchers and one course of headers in height alter- 
nately, in mortar per yard super 4 9 

93. Ditto, ditto, ditto, in cement „ 5 9 

94. Drawing out defective bricks from old work and 
making good with new bricks in mortar each 1 

95. Ditto, ditto, ditto, in detached work „ 2 

96. Cutting chamfers for stucco and rough splays 

per foot super 2^ 

97. Ditto and pargetting chase, or indent „ 2^ 

98. Ditto external angles for face work ... „ 3 

99. Ditto internal ditto „ 2J- 

100. Ditto intersections or points of groins and rubbing 

fair per foot super 7 

101. Hoop iron, including coating with tar and sanding 
building in joints of brickwork per lb. IJ 
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Table IV. — continued. 
Prices for Brickwork 

Materials only. 

8, d, 

102. Bricks of useful quality may* be had in the country 

at per thousand from 16«. to 25 

103. Bricks, hard, well burnt and well shaped stocks, fit 

for foundations or inside work per 1000 26 

104. Ditto, ditto, ditto, fit for ordinary front work „ 32 

105. Ditto, ditto, ditto, picked for front work... „ 39 

106. Ditto, marl rubbers „ 48 

107. Ditto, StaflTordshire bricks, stocks „ 30 

108. Ditto, Stourbridge fire-bricks, ordinary size per 100 8 4 

109. Fire-clay, Stourbridge or Flintshire per bushel 2 

110. Fire lumps ditto ditto 14 inch ...each 1 3 

111. Ditto ditto ditto 16 inch ... „ 1 6 

112. Ditto ditto ditto 18 inch... „ 110 
118. Ditto ditto ditto 24 inch... ,,2 6 

114. Blue lias lime, unslaked per cubic foot 6 

115. Best local ditto, ditto „ 4 

116. Portland cement per bushel 2 6 

117. Roman cement „ 19 

118. Scott^s hydraulic cement, prepared from 

blue lias lime „ 13 

119. Mortar, local lime per cubic foot 4 

120. Blue-pointing mortar „ 6 

121. Hair mortar „ 5 

122. Ditto, ditto, fine stuff „ 6 

123. Blue lias mortar „ .06 

* This will ooour more or less in all places where there is good brick earth, but 
no demand for bricks ; it is one of those points which require careful investigation 
before determining on estimates in which brickwork forms an important item. 
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Table V, 
PRICES FOR TIMBER AND CARPENTER'S WORK. 

TiMBEE IN Balk. s^cSl 

English oak, rough.* £ s, d. 

1. 200 cubic feet and upward in a log 8 10 

2. 150 ditto ditto ditto 7 14 6 

3.149 ditto to 100 cubic feet 6 19 6 

4.99 ditto to 50 ditto 6 14 6 

5.49 ditto to 25 ditto 6 

Sflf.Under 25 cubic feet in aiog 4 

English oak, sided — 

6. 100 cubic feet and upward in a log 13 5 

7. 9i* ditto to 80 cubic feet in a log 11 17 6 

8.79 ditto to 60 ditto ditto 11 7 6 

9.59 ditto to40 ditto ditto 10 19 6 

10.39 ditto to 20 ditto ditto 10 9 6 

lOdP.Under 20 cubic feet in a log 7 14 6 

Moulmein teak — 

11. 17 J inches and upwards 12 13 8 

12. 17 ditto to 15i inches 11 1 8 

13.15 ditto toll ditto 9 13 4 

African oak — 

14. 17^ inches siding and upwards 12 7 6 

15. 15| ditto, ditto, to 17 inches 12 5 

16. 11 -ditto, ditto, to 15 ditto 11 

Spanish oak — 

17. 18J inches siding and upwards 11 14 

18. 15|^ ditto, ditto, and under 18 inches 11 9 2 

19. 15 ditto, ditto, and under 12 ditto 10 19 4 

Green heart — 

20. 17i inches siding and upwards 9 16 

21. 17 ditto, ditto, to 15^ inches 9 9 

22.15 ditto, ditto, to 12 ditto 9 

23. English elm of all classes of contents, from 60 

cubic feet to 200 and upwards 3 13 6 

24. Add 38^. per load for logs of 19 inches siding and 
24 feet in length. 

Fu: timber— 

25. Rigafir 3 12 

26. Redpine 4 3 10 

27. Yellowpine 3 14 10 

28. Dantzigfir 3 9 

Pitch pine — 

29. 17 inches siding to 16^ inches 4 6 9 

80. 16 ditto ditto to 15^ ditto 3 16 9 

* The ofiai from rough Eoglish oak is taken at rather loaft \.ViaA oii«i\i'8\l. 
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Table V. — continued. 
PHeesfor Tirriber cmd Carpenter's Work, 

Timber in Balk. Per cub. ft. 

s. d, 

31. English oak in logs under 100 cubic feet 4 8 

32. Ditto ditto ditto 50 ditto 3 9 

33. Moulmein teak, 17 inches siding 5 

34. Ditto ditto, 15 inches siding and upwards 4 5 

35. Ditto ditto, 11 inches siding and upwards 3 10 

inches siding and upwards ." 5 

inches siding and upwards 4 10 

inches siding and upwards 4 5 

inches siding and upwards 4 8 

inches siding and upwards 4 7 

inches siding and upwards 4 5 

Inches siding and upwards 4 

inches siding and upwards 3 9 

inches siding aud upwards 3 7 

inches siding and upwards 2 4 

inches siding and upwards 2 

inches siding and upwards 1 9 

Fir— 

48. Riga 1 6 

49. If exceeding 50 feet in length 1 10 

50. RedPine 1 9 

51. Ditto, exceeding 50 feet in length 2 3 

52. Yellow Pine 1 6 

53. Ditto, exceeding 50 feet in length 1 10 

54. Dantzig fir 1 5 

54a.Ditto, exceeding 50 feet in length 1 9 

Pitch pine — 

55. 16^ inches siding and upwards 1 9 

56. 15 inches siding and upwards 2 3 

57. Ash in round logs 2 9 

58. Beech in poles from 5 inches to 8 inches diameter 1 9 

59. Ditto ditto from 8 inches to 12 inches diameter 2 

60. Ditto in large sizes 2 8 

61. Elm, 8 inches siding and upwards 1 4 

62. Do., 15 inches siding and upwards 1 9 

62«.American oak 3 

63. Deals, planks and battens — Memel, Norway, or 
Baltic per super foot 6^ 

64. Ditto, ditto, ditto — Quebec or St. John's ditto 4^ 



36. 


African oak, 17 


37. 


15 


38. 


11 


89. 


Spanish oak, 18 


40. 


15 


41. 


12 


42. 


Greenheart, 17 


43. 


15 


4.4. 


12 


45. 


Elm 17 


46. 


15 


47. 


12 
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Table V. — continued. 
Prices for Timber and Carpenters' Work. 

Per cub. ft. 

Timber in Scantlings. g^ ^^ 

65. Oak,* English, above 144 square inches in section 6 3 

66. Ditto, ditto above 81 ditto ditto, 

and not exceeding 144 5 6 

67. Oak, English, above 36 square inches in section, 

and not exceeding 81 5 

68. Ditto, ditto, not exceeding 36 sq. in. in section 4 8 

69. Ditto, ditto, if above 14 feet in length and not 
exceeding 20 feet add per cubic foot 6 

70. Ditto,ditto,exceeding20ft.in length,addpercub. ft. 1 1 

71. Ditto, ditto, if cut arriswise ditto ditto 3 

72. Moulmein teak, not exceeding 17 inches siding ... 6 

73. Ditto ditto, ditto 15 ditto 5 4 

74. Ditto ditto, ditto 11 ditto 4 7 

75 . African oak, ditto 1 7 ditto 6 

76. Ditto ditto, ditto 15 ditto 5 9 

77. Ditto ditto, ditto 11 ditto 5 3 

78. Spanish oak, ditto 18 ditto 5 7 

79. Ditto ditto, ditto 15 ditto 5 6 

80. Ditto ditto, ditto 12 ditto 5 3 

81. Greenheart, ditto 17 ditto 4 9 

82. Ditto, ditto 15 ditto 4 6 

83. Ditto, ditto 12 ditto 4 4 

84. Elm, ditto 17 ditto 2 9 

85. Ditto, ditto 15 ditto 2 5 

86. Ditto, ditto 12 ditto 2 1 

87. Fir, Riga 1 10* 

88. Ditto, ditto, if exceeding 50 feet in length 2 S^ 

89. Ditto, red pine 2 2 

90. Ditto, ditto, if exceeding 50 feet in length 2 10 

91. Ditto, yellow pine 1 10* 

92. Ditto, ditto, if exceeding 50 feet in length 2 3* 

93. Ditto, Dantzig 1 10 

94. Ditto, ditto, if exceeding 50 feet in length 2 3 

95. Pitch pine, not exceeding 16 inches siding 2 3 

96. Ditto, ditto, ditto 15 ditto 2 10 

97. Ash in round logs 3 5 

98. Beech in poles from 5 to 8 inches diameter 2 3 

99. Ditto ditto from 8 to 12 inches diameter 2 6 

100. Ditto in large sizes 3 10 

101. Elm, not exceeding 8 inches siding 1 8 

102. Ditto, „ 15 „ 2 2 

103. American oak 3 9 

* The highest dimeDsion not to ex<5eed IS \iiQ;ViQA. 
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Table V. — continued. 

Prices for Timber and Carpenter's Work 

Planks and Boaeds. 



Per foot sufeb. 



104. Fir, Memel, Riga^ or 
Dantzig 

105. American pine 

106. American white deal 

107. Ash 

108. Beech 

109. Elm 

110. Oak, English 

111. Oak, American 

112. Wainscot , 

113. Mahogany, Honduras 

114. Deals or battens, 
Christiana, Petersburg, 
Archangel, or Memel... 



I inch. 


j inch. 


1 inch. 


I| inch. 


H inch. 


8. d. 


«. 


d. 


«. 


d. 


s. 


d. 


8. d. 


If 





2i 





3 





3i 


4i 


If 





2i 





2| 





H 


8f 


H 





If 





H 





2f 


^ 


2i 





H 





H 





5 


6 


2 





H 





3i 





3f 


4* 


2 





2i 





3i 





3f 


4i 


3J 





4f 





6 





n 


8^ 


2^ 





H 





4 





5 


6 


5 





7 





8f 





lOf 


1 Of 


5 





7 





8f 





lOf 


1 Of 


If 


'0 


2i 





3 


3 


H 


4i 



115. Fir, Memel, Riga, or Dantzig 

116. American pine 

117. American white deal 

118. Ash 

119. Beech 

120. Elm 

121. Oak, English 

122. Oak, Apaerican 

123. Wainscot 

124. Mahogany, Honduras 

125. Deals or battens, Christiana, 
Petersburg, Archangel, or 
Memel 





Feb 


POOT BUPBB. 


2 inches. 


2 4 inches. 


8 inches. 


«. d. 


«. 


d. 


8. d. 


5i 





H 


7i 


4f 





5f 


6f 


4 





4f 


5^ 


7f 





9i 


11 


5| 





7 


8 


5f 





7 


8 


11 


1 


^. 


1 4 


7f 





n 


11 


1 4^ 


1 


H 


2 


1 4^ 


1 


H 


2 


5i 





H 


n 



4 inches. 
8. d. 

10 

8i 

1 2i 

10^ 

m 

1 9 

1 H 



i 
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Table V. — continued. 

Prices for Timber amd Carpervber'a Work, 

• 

Timber fixed, but not framed. The following prices include spikes, 
nails, and oak treenails, and all labour in preparing and con- 
necting the timbers together by notching, lapping, bevel, or 
bird^s-mouth cutting,' or halving, — -to bond timbers, plates, 
lintels, sleepers, floor and ceiling joists, hip and common 
rafters, purlins and girders, and all hoisting, fitting, and 
fixing : — 

V 

Measured NetU 



126. Fir,* under 144 square inches sectional area 

127. Ditto, exceeding 144 ditto ditto 

128. Ditto, if wrought, add to either of the above 
items 

129. Ditto, ditto, if rounded add 

130. Ditto, if chamfered add 

131. Ditto, girders, cut down the middle, reversed 
and bolted, including labourof fixing iron work 2 

132. Ditto, ditto, if trussed with oak trusses, in- 
cluding trusses, add to last item 

133. English oakf in scantlings, above 81, and 
not exceeding 144 square inches sectional area 

134. Ditto, ditto, ditto, above 36, and not ex- 
ceeding 81 square inches sectional area 5 10 

135. Ditto, ditto, ditto, not exceeding 36 square 
inches sectional area 5 

136. Ditto, ditto, ditto, if wrought, add to the 
last three items 

137. Ditto, ditto, ditto, if rounded add 

138. Ditto, ditto, ditto, if chamfered add 

139. Ditto, ditto, ditto, exceeding 14, and not 
exceeding 20 feet in length add 

140. Ditto, ditto, ditto, exceeding 20 feet in 
lensrth add 



Per cubic foot. 
Straight. Gurred. 
«. d. S. d. 


2 10 


4 3 


% 9 


4 1 


5 
3 
1 


7^ 
^ 
l| 



2 



1 1 



6 2 







6 

7 
4 



9 



1 8 



9 3 



8 9 



8 3 









9 
2 



9 



13 



* Indading piles, with heading and pointing, and fixing hoops and shoes, bat 
not driving. 

f Items 28 to 87. When plates have timbers framed to them, 5d, for fir, and 
6(2. for oak, to be allowed on such plates. 
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Table V. — continued. 

Prices for Timber and Carpenter* a Work, 

Timber fixed and fVamed, including? all modes of connecting by 
mortice and tenon, and dovetailing, and all spikes, nails, and 
oak treenails^ all workmanship in preparing and fixing, fitting, 
and all hoisting. P^, ^^^ cube. 



141. Fir 3 

142. Ditto, cut arris wise, canted, spla)'ed, or 
weathered 4 

143. Ditto, wrought 3 

144. Ditto, ditto, and chamfered 3 

145. Ditto, wrought and rounded 4 

146. Ditto, if tapered add 

147. Ditto, wrought and rebated 4 

148. Ditto, wrought, rebated, and beaded or 
chamfered 4 

149. Ditto, trussed girders, including oak trusses, 
and fixing ironwork 4 

160. Use and depreciation, including fixing and 
removing 1 

161. Oak, above 81, and not exceeding 144 square 
inches sectional area 6 

152. Ditto, wrought 7 

163. Ditto, wrought and rebated 7 

154. Ditto, wrought, rebated, and beaded or 
chamfered 7 

155. Ditto, if rounded add 

156. Ditto, if tapered add 

157. Ditto, above 36, and not exceeding 81 square 
inches sectional area 6 

158. Ditto, wrought 7 

159. Ditto, ditto, and rebated 7 

160. Ditto, wrought, rebated, and beaded or 
chamfered 7 

161. Ditto, if rounded add 

162. Ditto, if tapered add 

163. Ditto, not exceeding 36 sq. in. sectional area 6 

164. Ditto, wrought 6 

166. Ditto, ditto, and rebated 7 

166. Ditto, ditto, ditto, and beaded or chamfered 7 

167. Ditto, if rounded add 

168. Ditto, if tapered add 



Straight. 

s, d, 

4 




9 
10 

4 
2 



8 







Curved. 
«. d. 
5 2 



5 
5 
5 

5 



7 
8 
3 
6 
6 



5 8 



8 


10 





1 


10 


7 


6 


11 


1 


7 


11 


4 


4 





5 


5 





5 


5 


9 


7 





10 


4 


4 


11 





6 


11 


3 


4 





4 


6 





6 


3 


9 


9 


9 


10 


9 


2 


11 


7 


6 


12 





5 





5 


6 





6 
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Table V. — continued. 
Prices for Timber and Carpenter's Work, 

Per ft, cube. 
Straight. 

169. For oak above 14 and not exeeedint^ 20 feet len^h 

add per cubic foot 9 

170. Ditto, exceeding 20 feet in length ,; „ 13 

171. Cat arriswise or splayed „ „ 4 



Common Boarding, 

172. With bevelled heading, joints, 
straight or raking, fixed complete. 

173. Rough per square 

174. Edges short 

175. Wrought O. S., edges short 

176. Wrought B. S., edges short 

177. If tongued or rebated, add 

178. If tongued with hoop iron* 

add 

179. If beaded, to each side „ 

180. If curved „ 

181. If in ceilings and fixed from 
beneath add 



}* 



if 



>y 



if 



>j 



ff 



ft 





Deal. 




f inch. 


1 inch. 


\\ iDcb. 


8. d. 


«. d. 


t. d. 


22 6 


28 


33 6 


24 


30 


36 


26 


32 


38 


27 6 


33 6 


39 6 


2 6 


3 6 


4 6 


... 


... 


5 


1 


1 


1 


2 


2 


2 6 


1 


1 


1 6 



Common Boarding, 

With bevelled heading joints, straight 

or raking, fixed complete. 

Rough per square 

Edges short 

Wrought O. S., edges short... 
Wrought B. S., edges short ... 
If tongued or rebated ... add 
If tongued with hoop iron* 
If beaded, to each side. . . 

If curved „ 

If in ceilings and fixed from 

beneath add 



• Hoop iron tongues to be of the following sizes : No. 17 gauire and IJ inch 
wide for 1 J stuff ; No. 16 gauge and 1^ wide for IJ stuff; No. 15 gauge and Ig 
wide for 2 inch stuff ; No. 15 gauge and 1^ inch wide for 24 and 3 inch stuff 



>9 
}9 



9} 



}i 



99 



99 



99 



99 



99 





Deal. 




\\ inch. 


2 inch. 


3 inch. 


t. d. 


>. d. 


». d. 


39 


50 


71 


42 


53 


75 


44 6 


55 6 


77 6 


46 


57 6 


79 6 


5 6 


6 


7 


6 


7 


8 


1 3 


1 3 


1 6 


3 


3 6 


4 6 


1 6 


2 


3 
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Table V. — continued. 

Prices for Tvrnber and Carpenter's Work. 
Superior Boarding, 

With straight joints and tongued head- 
ings, secured with nails or staples, 
fixed straight or raking. 

182. Wrought O. S., edges short, per sq. 

183. Wrought B. S., ditto 

184. If tongued and rebated, add 

185. If beaded or chamfered 



99 
39 



99 



99 



99 



99 



99 



99 



Prepared from Batten Widths. 

186. Wrought O. S., edges short 

187. Wrought B. S., edges short 

188. If tongued or rebated ...add 

189. If beaded or chamfered, to 
each side add 

190. If curved „ 

191. If in ceiling fixed from be- 
neath add 

192. If copper nails instead of 
iron add 



Superior Boarding. 

Wrought O. S., edges short per sq 

Wrought B. S., ditto 

If tongued and rebated add 

If tongued with hoop iron'*^...add 
If beaded or chamfered 





Deal. 




) inch. 


iinofa. 


1 inch. 


«. d. 

22 

24 
2 6 
1 


«. d. 

28 

30 

3 

1 


8, d. 

34 6 

36 6 

4 

1 


23 6 

25 6 

3 


30 

32 

4 


36 6 

38 6 

5 


1 8 

1 6 


1 3 

2 


1 8 

2 


1 


1 


1 


3 6 


5 


6 6 



99 



99 



99 



99 



91 



Prepared from Batten Widths'. 



99 



99 



99 



99 



Wrought O. S., edges short 

Wrought B. S., edges short 

If tongued and rebated add 

If tongued with hoop iron*... add 
If beaded or chamfered, to each side add 

per sq. 

If curved add 

If in ceiling fixed from beneath add 
If copper nails instead of iron, add 

* Hoop iron tongues to be of the following sizes : No. 17 gauge and 1} inch 
wide for 1^ stuff; No. 16 gauge and 1^ wide for 1^ stuff; No. 15 gauge and !{ 
for 2 inch stuff; No. 15 gauge and 1^ inch wide for 2^ and 8 inch stuff. 



99 



99 



H inch. 


li inch. 


2inoh. 


«. d. 


«. d. 


«. d. 


41 


47 6 


59 


43 


50 


61 6 


5 


6 


8 


5 6 


6 6 


9 


1 


1 3 


1 S 


43 6 


50 


62 


45 6 


52 


64 6 


6 6 


8 


9 


7 6 


9 


10 6 


1 6 


1 6 


1 6 


2 6 


3 


4 


1 6 


1 6 


2 


8 6 


11 
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Table V. — continued. 
Prices for Timber and Carpenters Work. 



Oak. 

Straight or rakiDg^ including 
glue joints or beading where 
necessary^ fixing and nails^ and 
applying to every description 
of work not particularly speci- 
fied. 

193. Eough 

194. Edges shot 

195. Wrought one side, edges shot 

196. Wrought both sides, edges 
shot 

197. Wrought one side, and 
framed or clamped... 

198. Wrought both sides and 
firamed or clamped 

199. Wrought one side and dove- 
tailed 

200. Wrought both sides and dove- 
tailed 

201. If ploughed and tongued or 
rebated add 

202. Kkeyedasdado add 

203. K hung with hinges, add to 
items, exclusive of hinges and 
screws 



Curved work, bent in fixing, to 
bechargedoneand one-fourth 
the price of straight. Curved 
&ce, as to cylinders, fee., to 
be charged one and a half 
more than straight. Curved 
on plan to be charged twice 
the price of straight. Carved 
work, glued up in thicknesses, 
to be charged three times the 
price of straight. 



Feb foot bufeA 




8. 







d. 

4f 
6 



6f 

8 

8J 

8 

8| 

Of 

1 



OJ 









d. 

6 
6f 

n 



8J 



«. 






d. 



10 



9^ 11| 



lOi 

n 

lOi 

1 
11 



Of 



1 Oi 

llj 

1 01 

IJ 
li 



1 



$. d, 

9 

10 

lOf 

Hi 

1 H 

1 21 

1 n 

1 21 

1^ 

l| 



1 



i 
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Table V. — continued. 
Prices for Timber cmd Carpenter's Work. 



Oak. 

Straight or raking^ including 
glae joints or beading where 
necess^ry^ fixing and nails^ and 
applying to every description 
of work not particularly speci- 
fied. 

Bough 

Edges shot 

Wrought one side, edges shot . . . 

Wrought both sides, edges shot. . . 

Wrought one side and framed or 
clamped 

Wrought both sides and framed 
or clamped ., 

Wrought one side and dovetailed 

Wrought both sides and dovetailed 

If ploughed and tongued or re- 
bated add 

If keyed as dado add 

If hung with hinges, add to items, 
exclusive of hinges and screws . 




Curved work, bent in fixing, to 
be charged one and one- fourth 
the price of straight. Curved 
face, as to cylinders, &c., to 
be charged one and a half 
more than straight. Curved 
on plan, to be charged twice 
the price of straight. Curved 
work, glued up in thicknesses, 
to be charged three times the 
price of straight. 



Peb Foot Super. 



8, d. 

lOJ 

Hi 

1 H 

1 Oi 

1 H 
1 4i 

1 3J 
1 4i 

IJ 
If 

li 



». 

1 
1 
1 
1 



d. 

3 

H 

4J 



1 n 

1 8i 

1 n 

1 ^ 

If 



If 



I. 
1 

i 

1 

1 



d. 

4i 

6 

6| 

n 



1 11 

1 iif 
1 11 
1 ii| 

2 



if 



3 inch. 



8. d, 

1 7 

1 9 

1 9| 

1 lOi 

2 2 

2 2f 

2 2 

2 2f 

2i 



2 
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Tablb V. — continued. 
Prices for Timber and Carpenter* a Work. 



. Deal. 

Straight or raking, including 
glue joints or beading, where 
necessary, fixing and nails, and 
applying to every description 
of work not particularly speci- 
fied. 

204. Kough 

205. Edges shot 

206. Wrought one side, edges 
shot 

207. Wrought two sides and 
edges shot 

208. Wrought one side and 
framed or clamped 

209. Wrought two sides and 
framed or clamped 

210. Wrought one side and dove- 
tailed 

211. Wrought two sides and dove- 
tailed 

212. If ploughed and tongued or 
rebated joints, add to items... 

213. If keyed to dado, add to 
items 

214. If hung with hinges, add to 
items^ exclusive of hinges and 
screws 



Curved work, bent in fixing, to 
be charged one and one fourth 
the price of straight. Curved 
face, as to cylinders, 8z,c.,to be 
charged one and a half more. 
Curved on plan to be charged 
twice the price of straight. 
Curved work,- glued up in 
thicknesses, to be charged 
three times the price of 
straight. 



Per foot sdfeb. 



^ inch. 






8. d. 

2J 

3 

8^ 

8| 

4i 

5 

^ 

5 

^ 

OJ 



Of 



} inch. 



8, d. 

3i 

8J 

4i 

^ 

5J 

6 

H 

6 

OJ 

0| 



Of 




8. d. 

4 

^ 

5 

H 

6i 

7 

6J 

7 

Of 

1 



Oj 



8. d, 

4| 

5i 

5| 

6i 

7J 

8 

7i 

8 

03 

b 1 



1 



K 2 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



Deal. 



Straight or raking, including 
glue joints or beading, where 
necessary, fixing and nails, and 
applying to every description 
of work not particularly speci- 
fied. 

Rough 

Edges shot 

Wrought one side, edges shot ... 

Wrought two sides and edges shot 

Wrought one side and framed or 
clamped 

Wrought two sides and framed or 
clamped 

Wrought one side and dovetailed 

Wrought two sides and dovetailed 

If ploughed and tongued or re- 
hated joints, add to items 

If keyed to dado, add to items... 

If hung with hinges, add to items, 
exclusive of hinges and screws 



Curved work, bent in fixing, to 
be charged one and one fourth 
the price of straight. Curved 
face, as to cylinders, &c.,to be 
charged one and a half more. 
Curved on plan to be charged 
twice the price of straight. 
Curved work, glued up in 
thicknesses, to be charged 
three times the price of 
straight. 



Feb foot sufeb. 











H 

6f 

n 



8i 












H 
H 
H 

1 



H 










7 

7f 

H 
9 



lOi 
Hi 

io| 

Hi 

1 

li 

li 



8| 
9J 
lOi 

lOf 

1 Oi 



1 
1 
1 



li 
Oh 



H 
H 

ij 



8 inch. 
(. d. 



10 

Hi 

1 
1 OJ 

1 2J 



1 
1 
1 



H 



li 
IJ 

H 
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Table V. — continued. 
Prices for Timber and Carpenters' Work. 



Wainscot. 

Straight or rakiDg, including 
glue joints or beading where 
necessary^ fixing and nails^ 
and applying to every descrip- 
tion of work not particularly 
specified. 

215. Rough 

216. Edges shot 

217. Wroughtone side, edges shot 

218. Wrought both sides^ edges 
shot 

219. Wrought one side^ and 
framed or clamped 

220. Wrought both sides^ and 
framed or clamped 

221. Wrought one side and dove- 
tailed 

222. Wrought both sides and 
dovetailed 

223. If ploughed and tongued, or 
rebated joints add 

221. Fordeal^oak^ or wainscot put 
together with white -lead^ add 

225. If plugged to walls with oak 
or fir plugs add 

226. Ifnxed with wrought copper 
nails add 

227. If jointed and pitched on one 
side as to gutters •••• add 



Curved work^bent in fixings to 
be charged one and one-fourth 
the price of straight. Curved 
face^ as to cylinders^ &c., to 
be charged one and a half 
more than strai<rht. Curved 
on plan to be charged twice 
the price of straight. Curved 
work, glued up in thicknesses^ 
to be charged three times the 
price of straight. 



Pkb foot surBB. 


4 incb. 


4 incli. 


f inch. 


1 incb. 


«. d. 

4i 
4} 
5^ 


«. d 

6i 
7 
7f 


». d. 
8i 
9J 
10 


«. d. 

101 
lU 

1 o' 



6i 

7i 

8i 

7J 

8J 

OJ 



8i 
10 
lOf 
10 



11 



1 



Oi 
1 
OJ 



... I 1 



10} 

1 0} 

1 li 

1 OJ 

1 15 

u 

OJ 



1 



OJ 
1 



1 1 



1 3 

1 4 

1 3 

1 ^ 

u 

OJ 

1 

OJ 

1 
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Table V. — continued. 



Prices for Timber and Carpenters* Work. 



Wainscot, 

Straight or raking, including 
glue joints or beading where 
necessary^ fixing and nails, 
and applying to every descrip- 
tion of work not particularly 
specified. 

Rough 

Edges shot 

Wrought one side, edges shot ... 

Wrought both sides, edges shot 

Wrought one side, and framed or 
clamped 

Wrought both sides, and framed 
or clamped 

Wrought one side and dove- 
tailed 

Wrought both sides and dove- 
tailed 

If ploughed and tongued, or 
rebated joints a(Jd 

For deal, oak, or wainscoat put 
together with white-lead, add 

If plugged to walls with oak or 
fir plugs add 

If fixed with wrought copper 
nails add 

If jointed and pitched on one 
side as to gutters add 



Curved work, bent in fixing, to 
be chargedoneand one-fourth 
the price of straight. Curved 
face, as to cylinders, &c., to 
be charged one and a half 
more than straight. Curved 
on plan to be charged twice 
the price of straight. Curved 
work,gluedup in thicknesses. 



to be 


charsec 


three times the 


price of straight. 


Per foot super. 


1^ inch. 


li inch. 


2 inch. 


24 inch. 


8. d. 

1 


t. d. 


». d. 


1. d. 


1 H 

1 2i 
1 3 








1 6 








1 6J 








1 6 








1 7 








H 








1 


1 


1 


1 


OJ 


OJ 


Of 


0| 


1 


1 






1 


1 


1 


H 
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Table V. — continued. 
Prices for Timber and Oarpenter^s Work. 



Oak Fillets 

and Oak in narrow widtbfl, prepared and 

fixed^ all complete. 

228. Two inches wide and under^ rough 

229. Ditto, wrought 

230. DittOj wrought^ beaded or cham- 
fered on one angle 

231. Ditto, wrought, beaded or chamfered 
on both angles 

232. DittOj wrought, and rounded on one 
edge 

233. DittOj wrought, and rounded on both 
edges 

234. Three inches wide and under, rough 

235. Ditto, wrought 

236. Ditto, wrought, and beaded or 
chamfered on one angle 

237. Ditto, wrought, and beaded or 
chamfered on two angles 

238. Ditto, wrought, and rounded on one 
edge 

239. Ditto, wrought, and rounded on both 
edges 

Elm Fillets. 

240. Two inches wide and under, rough 

241. Ditto, wrouffht 

242. Ditto, and beaded or chamfered on 
one angle 

243. Three inches wide and under, rough 

244. Ditto, wrought 

245. Ditto, and beaded or chamfered on 
one angle 



Feb 


YARD LIMEAL. 


1 inob. 


f inch. 


1 inch. 


t. d. 
3 
4^ 


«. 




d. 

3| 

H 


«. d. 

44 

6 


6 





6| 


74 


6| 





74 


8J 


6i 





7J 


'8J 


7i 
4i 
6 








6J 


104 

6 

8J 


7i 





81 


9| 


8J 








UJ 


7i 





9 


104 


9 





104 


1 OJ 


li 
3 






2i 
3f 


3 

44 


4^ 
2J 
3| 







H 
3 

44 




44 

6 


5J 





6 


7J 
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Table V. — continued. 
Prices for Tirriber and Carpentered Work 



Oak Fillets 

and Oak in narrow widths prepared and 

fixed^ all complete. 

Two inches wide and under, rough 

Ditto, wrought 

Ditto, wrought, beaded or chamfered on 

one angle 

Ditto, wrought, beaded or chamfered on 

both angles 

Ditto, wrought, and rounded on one edge 
Ditto, wrought, and rounded on both edges 

Three inches wide and under, rough 

Ditto, wrought 

Ditto, wrought, and beaded or chamfered 

on one angle 

Ditto, wr ought, and beaded or chamfered 

on two angles 

Ditto, wrought and rounded on one edge 
Ditto, wrought, and rounded on both edges 

Elm Fillets. 

Two inches wide and under, rough 

Ditto, wrought 

Ditto, and beaded or chamfered on one 

angle 

Three inches wide and under, rough 

Ditto, wrought 

Ditto, and beaded or chamfered on one 

angle ...^ 



Per yard lineal. 



1} inch. 



8. d. 

5i 

6| 

8i 

9 

9 

Hi 

7^ 

n 9| 

11} 

1 Of 
1 
1 2i 












H 

5 



6| 

H 

6f 






8i 



14 inch. 



8, d. 

6 

8i 

9| 

lOJ 

10 

1 
9 

11} 

1 Of 

1 2i 

1 U 
1 3| 












6 
6 

n 



9 



2 inch. 



t. d. 

6| 

9 

m 

1 

Hi 

1 2i 

lOi 

1 Of 

1 2i 

1 3| 
1 3J 
1 6 



5i 
6f 

Si 
6f 
9 

\^ 
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Table V. — continued. 

Prices for Timber and Carpenter's Work. 

Deal Floors Prepared from Di;al Widths. 



Laid complete, with wrought iron 
clasp nails, including half spaces 
and landings of stairs; nett 
quantities only in admeasure- 
ments, and no allowance for 
extras. 

With Broken Joints. 

246. Rough, edge^ shot and fil- 
listered 

247. Wrought, ditto 

248. Ditto, rehated and fillistered 

249. Ditto,tongued with hoop iron 

* 

Straight Joints and Tongued 
Headings. 

250. Wrought, edges shot and 
fillistered 

261. Ditto, and ploughed and 
tongued, or rebated and filletted 

252. Wrought and tongued with 
hoop iron 

253. If copper nails add 

254. If oak treenails add 

Prepared prom Batten Widths, 
with Broken Joints. 

255. Wrought, edges shot and 
fillistered 

256. Ditto, rebated and filletted 

257. Ditto, and tongued with 
hoop iron 

Straight Joints and Tongued 
Headings, 

258. Wrought, edges shot and 
fillistered 

259. Ditto, and ploughed and 
tongued or rebated and filletted 

260. Ditto, and tongued with 
hoop iron 



PXB SQUABE. 



} inch. 



Nails 

15 lbs. 

per 

1000. 



25 

28 



d. 

6 




29 



1 inch. 



Nails 

20 lbs. 

per 

1000. 



8, 

31 
34 



d, 

6 




35 6 



6 6 



35 



37 



1^ inch. 



Nails 
25 lbs. 
per 
1000. 



t. 

37 
40 
45 
45 



41 
46 

47 
9 
5 



41 

48 



d. 

6 


6 



6 

6 







6 
6 



49 6 



1 i inch. 

Nails 

30 lbs. 

per 

1000. 



s. d. 

44 

46 6 

53 

53 6 



48 6 

55 

55 6 

12 

6 



48 6 

57 

58 



43 6 


50 


6 


50 6 


59 





51 6 


60 
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Table IV. — continued. 



Prices for Timber and Carpenter's Work. 
Deal Floors Prepared prom Deal Widths. 



Laid complete, with wrought iron clasp 
nails, including half spaces and 
landings of stairs; nett quantities 
only in admeasurements, and no 
allowance for extras. 



With Broken Joints. 

Rough, edges shot and fiUistered. 

Wrought, ditto 

Ditto, rebated and fillistered ... 
Ditto, tongued with hoop iron... 



Pbb squabe. 



Straight Joints and Tongued 
Headings. 

Wrought, edges shot and fillistered... 
Ditto, and ploughed and tongued, or 

rebated and filletted 

Wrought and tongued with hoop iron 
If oak treenails add 

Prepared prom Batten Widths, 
WITH Broken Joints. 

Wrought, edges shot and fillistered ... 

Ditto, rebated and filletted 

Ditto, and tongued with hoop iron ... 

Straight Joints and Tongued 
Headings. 

Wrought, edges shot and fillistered... 
Ditto, and ploughed or tongued, or 

rebated and filletted 

Ditto, and tongued with hoop iron ... 



2 inch. 



Nails 

40 lbs. 

per 1000. 



8. 

56 
59 
65 
66 



67 

68 

7' 



61 
70 
71 



73 

74 



d. 



6 
6 



61 



6 
6 




24 inch. 



Nails 

60 lbs. 

per 1000. 






6 



64 




6 



68 
71 
78 
79 



81 

82 
8 



73 

83 

85 



87 
89 



d. 



6 
6 



73 6 



6 
6 
6 



6 
6 




77 6 



6 




3 inch. 



Nails . 

80 lbs. 

per 1000. 



8, d. 

79 

82 U 

90 

91 



85 6 

93 6 

94 6 
10 



85 

96 

97 6 



89 6 

100 6 
102 



ESTIMATE AND PRICE BOOK. 



59 



Table V. — continued. 
Prices for Timber and Carpenter* 8 Work. 

Oak Floors. 

Per squabe. 



With Broken Joints. 

261. Rough, edges shot 
and fiUistered 

262. Wrought ditto 

263. Wrought, rebated, 
and filletted 

Straight Joints and 
ToNGUBD Headings. 

264. Wrought, edges shot 
and fillistered 

265. Ditto, and ploughed 
and tongued, or rebated 
and filletted 

266. If oak treenails in- 
stead of iron nails, add 



1 inch. 



Nails 

25 lbs. 

per 1000. 



8. d, 

64 
68 



70 



1 1 inch. 



Nails 

32 lbs. 

per 1000. 



8. d. 

77 
81 



90 



84 



93 



6 



1 4 inch. 



Nails 

40 lbs. 

per 1000. 



8. d. 

90 

94 

104 



97 



107 



7 



2 inch. 



Nails 

50 lbs. 

per 1000. 



8. d. 

115 
119 6 

130 



123 



134 



8 6 



24 inch. 

Nails 

70 lbs. 

per 1000. 



8. d, 

141 
145 

157 



150 



162 



10 



In floors of 1^ inch thick and upwards, the floors must be 
compressed to their situations at every third board, by dogs or 
patent levers. 
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Table V. — continued. 

Prices far Timber and Carpenter's Work. 

Gates^ Doors^ and Flaps, Ledged. 

Deal and Oak. 

The edges and ends of the ledges to be chamfered, and in 
wrought doors the boards to be beaded. Up to IJ inch thick 
the ledges to be of the same thickness as the doors, and beyond 
that thickness ^ an inch less than the thickness of the doors. 
The boards not exceeding six inches wide. 



280. Rough 

281. Edges shot 

282. If braced 

283. Wrought 

284. Ditto, and ploughed and 
tongued, or rebated 

285. If braced 

286. If hung, add per super foot 

287. If in two leaves „ „ 

288. If in two heights „ „ 



Pi 


(B FOOT SUPER. 


Dbal. 


j inch. 


1 inch. 


1^ inch. 


8. d, 

4J 
5 


». d. 

5 
6 


8. d. 

6 
7 


5f 
6 


7 
11 


7J 
8J 


6| 
8 
Of 
1 


8 
9i 
Of 
1 


9i 
11 
Of 
1 


1 


1 


1 



Rough 

Edges shot 

If braced 

Wrought 

Ditto, and ploughed and tongued, 

or rebated 

If braced 

If hung, add per super foot 

If in two leaves 
If in two heights 

Curved heads to be measured nett, and to be paid for at twice 
the price of the straight. 



3i 



» 



i> 



fi 



PeB foot 8UPEB. 


Deal. 


14 inch. 


2 inch. 


l^inoh. 


8, d. 

7 

8 
9i 
9^ 

lOf 

1 H 

1 
1 
1 


«. d. 

8i 
9f 
llj 

Hi 

1 OJ 
1 2 
IJ 
1 

H 


t. d. 
1 2 

1 4 

1 H 

1 5f 

1 7f 
1 11 
1 

H 
If 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 

Deal Doors and Gates, Wrought and 
Framed in Panels, including 
Hanging. 

289. One or two panel, square and flat. . . 

290. Ditto, flush, square and flat 

291. Ditto,* ditto, both sides 

292. Pour panel, square and flat 

293. Ditto, flush, square and flat 

294j. Ditto,*^ ditto, both sides 

295. Six panel, square and flat 

296. Ditto, flush, square and flat 

297. Ditto,* ditto, both sides 

298. Hung in two leaves, or for double 
margins separated by a bead, 2 or 4 
panel, and the opening not exceeding 
30 super ft add per sup. foot 

299. Ditto, ditto, 6 panel ditto, add „ 
For square framing moulded — 

300. One or two panels, for each side add 

301. Four ditto ditto add 

302. Six ditto ditto add 

303. For each face of one, two or four 
panels, flush doors, add, if bead butt, 
per foot super, \d. 

304. Ditto, if bead flush, add per foot 
super \d. Beads to be worked on 
framing of bead flush doors. 

pitto, ditto, ditto, six panels — 

305. Bead butt, add per super foot, ^d, 

306. Bead butt, add per super foot, \d. 

307. Four panel, bead butt or flush at 
bottom and moulded and flat at the top, 
square and flat at the back 

308. Six panel, ditto, ditto, ditto 

309. Four panel, bead butt or flush at 
bottom raised panel at top, square and 
flat at the back 

810. Six panel, ditto, ditto, ditto 

Curved heads to be measured nett, and to be paid for at twice the 

price for the straight. 

* To include solid panels, if required, and joints ploughed, feather-tongued, and 
glued. 



Pbb 


, FOOT BDFSB. 


I^ inch. 


1} mch. 


■2 inch. 


t. d. 


«. d. 


1. d. 


8 


9 


11 


9 


10 


1 9 


10 


1 


1 2 


8 


9 


11 


10 


11 


1 1 


• • . 


1 


1 2 


• • . 


11 


1 1 


• • • 


1 


1 2 


... 


1 1 


1 3 


1 


1 


1 


• • • 


\\ 


li 


1 


1 


1 


1 


1 


1 


1 


l\ 


li 


• ■ • 


1 


1 1 


• • • 


1 1 


1 2 


• • • 


1 1 


1 3 


• « • 


1 2 


1 4 
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Table V. — continued. 



Prices for Timber and Cai-penter'a Work. 



Per foot sdpib. 



24 inch. 



}> 



}> 



99 



» 



I. 

1 

1 

1 

1 

1 

1 












d. 

1 

3 
5 
3 

4 
6 



n 
2 



8 inch. 



1 
1 

1 
1 



3 
4 

5 
6 



«. 
1 
1 
1 
1 
1 
1 












1 
1 

1 
1 



a. 
3 

5 
7 
5 
7 

8 



2 
2 



2 
2 

2^ 



Deal Doors and Gates, Wrought and Pra med 
IN Panels, including Hanging, 

Pour panel, square and flat 

Ditto, flush, square and flat 

Ditto,"**" ditto, both sides 

Six panel, square and flat 

Ditto, flush, square and flat 

Ditto,"**" ditto, both sides 

Hung in two leaves, or for double margins sepa- 
rated by a bead, 2 or 4 panel, and the opening 

not exceeding 80 super feet, add per foot super 
Ditto, ditto, 6 panel ditto add 

Por square framing moulded — 

One or two panels, for each side, add 

Pour ditto ditto add 

Six ditto ditto add 

Por each face of one, two or four panels, flush 

doors, add, if bead butt, per foot super, \d. 
Ditto, if bead flush, add per foot super, ^d. Beads 

to be worked on framing oF bead flush doors. 
Ditto, ditto, ditto, 6 panels — 

Bead butt, add per super foot, Jrf. 

Bead butt, add per super foot. Id. 
Pour-panel, bead butt or flush at bottom and 

moulded and flat at the top, square and flat at 

the back 

Six-panel, ditto, ditto, ditto 

Pour-panel, bead butt or flush at bottom, raised 

panel at top, square and flat at the back 

Six-panel, ditto, ditto, ditto 

Curved heads to be measured nett, and to be paid for at twice the 

price for the straight. 

* To include solid panels if required, and joints ploughed, feather-tongued, and 
glued. 



5 

6 

7 

8 
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Table V. — continued. 
Prices for Timber a/nd Carpenter's Work. 



Gates and Dooes Framed and 
Braced, with Margins not 
less than 6 inches wide, 
including hanging. 

311. Wrought, rebated, Sd beaded 

812. Wrought, herring- boned, 

and solid at back 

313. Prepared and hung folding 

314. Put together with white lead 
815. If prepared with wicket, 

each wicket 





Ui 


IK, 




Per foot supeb. 


2 inch, 

filled in 

withl 

in. plank. 


2\ inch. 

filled in 

with 1} 

in. plank. 


3 inch, 
filled in 
with l\ 
in. plank. 


4 inch, 

filled in 

with 2 

in. plank. 


8, d. 
1 9 


«. d, 

2 


8. d, 

2 4 


«. d. 
3 


2 


2 4 


2 9 


3 


2 2 
2 2J 


2 ^ 
2 7i 


3 
3 1 


4 1 

4 2 


12 


14 


15 


17 







Deal, 






• 

Per foot super. 


1\ inch, 

filled m 

with } in. 

battens. 


2 inch, 

filled in 

with 1 in. 

battens. 


24 inch, 

filled in 

withl Jin. 

battens. 


3 inch, 

filled in 

withl {in. 

batteoa. 


4 inch, 

fiUed in 

with 2 in. 

battens. 


8, d. 


«. d. 


8, d. 


«. d. 


8, d. 


10 


1 


1 2 


1 4 


1 9 


1 11 


1 2 


1 4 


1 7 


2 1 


1 


1 8 


1 6 


1 9 


2 3 


1 oj 


1 3i 


1 7 


1 10 


2 4 


6 


7 


8 


9 


11 



Wrought, rebated, and 

beaded 

Wrought, herring-boned, 

and solid at back 

Prepared and hung folding 
Put together with white 

lead 

If prepared with wicket, 

each wicket 

AacHiTEAVEs. Deal. 

8, d, 

316. Single, above 2^ inches in girth per foot super 8 

31 7. Ditto ditto ditto circular on plan 

per foot super 1 3 

318. Ditto ditto ditto circular doors and 
window frames per foot super 1 7 

819. Double architraves to be girted and taken as mouldings. 

p 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 
Deal Jambs and Soffits, Fixed Complete. 



822. Plain 

823. Single rebated 

824. Double rebated 

825. Framed square and fiat in one or 
two panels in height 

826. Ditto, ditto, and rebated one edge 

827. Ditto, ditto, and rebated two edges 

828. If as in last three Items and moulded 

829. Framed square and flat in three or 
four panels in height 

880. Ditto, ditto, and rebated one edge 

881. Ditto, ditto, and rebated two edges 

882. If as in last three Items, and moulded 



PkB foot 8UFKB. 



} inch. 


1 inch. 


1^ inch. 


8. d. 


8, 


d. 


t. d. 


4 





5 


6 







6 


7 







6f 


7i 







7 


8 







7 


8 







8 


9 







9 


10 







7 


8 







7f 


f| 







8 


9 







9 


10 



Plain 

Single rebated 

Double rebated 

Framed square and fiat in one or two 

panels in height 

Ditto, ditto, and rebated one edge 

Ditto, ditto, and rebated two edges 

If as in last three Items and moulded ... 
Framed square and fiat in three or four 

panels in height 

Ditto, ditto, and rebated one edge 

Ditto, ditto, and rebated two edges 

If as in last three Items, and moulded. .. 



14 inch. 



8. 







2 inch. I 24 inch. 



8 



9 
9 
10 

114 

9 
9| 
10 
11 



«. d. 

9 
9| 
10 

lOJ 

11 

1 
1 1 

11 

Hi 

1 

1 li 



«. d. 

11 

1 

1 oj 



»2 
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Table V. — continued. 



Prices for Timber and Carpenter* a Work. 



Dado. 



333. Levels ploughed and tongued heading joints 
glued up^ and keyed and grooved at internal 
angles per foot super 

334. Raking^ ploughed and tongued heading 
joints glued up^ and keyed^ including ramps 

per foot super 



1 inch 
deal. 


11 inch 
deftL 


8. d. 


$. d. 


7i 


9 


10 


1 1 



Deal Mouldings, 
Including double-faced architraves. 

335. Above 2J inches in girth ...per foot super 

336. Under 2J- inches in girth per foot run 

Oak MotJLDiNGs, 
Including double-faced architraves. 

337. Above 2 J inches in girth ...per foot super 

338. Under 2^ inches in girth per foot run 



Straight. 


Curyedon 
straight 
plans, or 
straight 

on carved 
plan. 


8. d. 

10 


«. d. 

1 9 


2 


• • • 


1 2 


2 


3 


• • * 
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Table Y.^-^ontinued. 

Prices for Timber dnd Carpenter^ a Work. 

Deal Cased Sash Feames. 



8. d» 



339. Prepared for 1^ sash frames^ oak sills^ inch deal out- 
. side and f-inch inside linings, two-inch heads, 1 J-inch' 

pulleys, tongued to linings, f-inch parting beads, |-inch 
back linings and parting slips; inside beads l|-iuch 
wide X f thick, single or double hung, exclusive of 
pulleys, but including the fixing per foot super 7 

340. Prepared for 2-inch sashes, with ditto, ditto, ditto, but 
with 1-inch inside linings and 1^-inch wide inside beads 

per foot super 8 
34j1. If with wainscot pulley pieces ...add „ 1^ 

342. If with wainscot beads add „ Oi 

343. Solid frames, common or transom, 4| Oak. Deal. 
inches by 3^ inches, deal parting beads, *• ^- *• ^' 
slip or weather beads, f inch outside linings 

and inside beads, oak-weathered and re- 
bated sills per foot super 1 8 

844 Ditto, ditto, ditto, 5J inches by 3J 

inches per foot super 1 2 8f 

The superficial quantities in semicircular or 
segmental heads, to be paid for at twice 
the above rates. 

S45 . Solid circular frames, wrough t and cham- 
fered, with proper deal beds and linings (to 
be measured square to the diameter of the 
circle, ot mean diameter for elliptical curve) 

per foot super 2 8 1 9 

N.B, The exterior height and width of the sash frame to 
determine the superficial quantity. 
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Table Y.^ continued. 
Prices for Timber cmd Carpenter*8 Work. 



Sashes. 

Fixed or huntf with hinges or 
pivots^ but exclusive of the 
price of hinges or pivots. 

346. Square bar 

347. Moulded or bevelled bar. . . 

348. If hung in frames^ with 
line and iron weights^ but ex- 
exdaS'Ve of the price of lines 
and weights^ add per foot super 



PkR foot 8UFER. 



li-inch Deal. 



Straight. 



8. d. 

5 
6 



2i 



Circular 

or 

curved 

head. 



$ d. 

8 
10 



2^ 



2-inch Deal. 



Straight. 



i, d, 

6 
7 



2i 



Circular 

or 
curved 
head. 

8, d. 

10 

1 



2J 



Circular^ segmental^ or other curved sashes to be squared 
by taking the greatest heights and widths. 

Sound Boarding, per square, including Fillets. 



349. Of not less than f-inch deal 

350. Ditto 



ditto edges shot 



». 


d. 


30 


6 


32 


6 



Weather Boarding, 
Per square, with 1 J-inch laps. 

351. Three-quarter inch deal... 

352. Battens 

353. If copper nails are used, 

add per square 



Rough. 


Wronght 
one Bide. 


8. d. 

23 6 
26 

3 8 


8. d. 

26 6 
30 

8 8 



Wrought 
both sides. 

8, d. 

29 6 
33 

3 8 



Weather Boarding, 
Per square, with IJ-inch laps. 

Three-quarter inch deal 

Battens 

If copper nails are used, 

add per square 



Wrought 

one side and 

chamfered. 



8. d. 

28 6 

32 6 

3 8 



Wrought I Wrought 
both sides &both sides & 



chamfered. 



8. d. 

31 6 

34 6 

3 8 



rebated. 



32 6 
36 6 

3 8 



ESTIMATE AND PRICE BOOK. 



71 



Table V. — continued. 
Prices for Timber and Carpenter's Work 



Staiboases. 

354. Rough steps and risers^ edges 
shot 

855. Wrought steps and risers, 
with rounded nosings 

856. Wrought,glued and blocked, 
with rounded nosings 

357. Wrought, glued and blocked, 
with rounded nosings, and 
moulded 

358. If steps are dovetailed for 
balusters add 

35 9. With risers, one edge tongued 
into treads add 

860. With both edges tongued 
into treads add 

861. Withsteps and risers squared 
at one end and fitted into 
string add 

362. Ditto, ditto at both ends, add 

363. Circular at one end and 
fitted into string add 

364. Circular at both ends and 
fitted into string add 





Pkb 


FOOT SUPER. 




Oak. 


1 inch. 


1^ inch. 


14 inch. 


2 inch. 


> 

8, d. 


*. 


d. 


t. 


d. 


s. d. 


1 2 


1 


4 


1 


6 


1 10 


1 4 


1 


6 


1 


8 


2 


1 H 


1 


8 


1 


10 


2 3 


1 7 


1 


H 


2 





2 5 


IJ 





n 





n 


H 


1 





1 





n 


2 


i 





2, 





3 


4 


Of 

H 







Of 






1 
2 


li 
2i 


IJ 





n 





2 


2J 


3 





3 





4 


5 



865. Return, moulded nosings to ends of steps, per ft. run 1 
366. Ditto ditto ditto circular ,, 2 4 



f> 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



Staircases. 

Bough steps and risers, edges 

shot 

Wrought steps and risers, with 

rounded nosings 

Wrought, glued and blocked, with 

rounded nosings 

Wrought, glued and blocked, with 

rounded nosings, and moulded 
If steps are dovetailed for balus- 
ters add 

With risers, one edge tongued 

into treads add 

With both edges tongued into 

treads add 

With steps and risers squared at 

one end and fitted into string 

add 
Ditto, ditto, at both ends ... add 
Circular at one end and fitted 

into string add 

Circular at both ends and fitted 

into string add 





Feb rooT sdpib. 




Dbal. 


1 inch. 


li inch. 


14 inch. 


2 inch. 


t. d. 


(. d. 


*. 


d. 


t. d. 


7 


8 







11 


8 


9 





10 


1 


9i 


lOJ 


1 





1 2 


lOJ 


1 


1 


2 


1 4 


1 


1 





1 


1 


Of 


Of 





1 


1 


IJ 


ij 





2 


2 


OJ 
1 


OJ 
t 






1 


1 
IJ 


1 


1 





H 


ih 


2 


2 





s 


3 



Return, moulded nosing to ends of steps, per foot run... 8 
Ditto ditto ditto circular „ ...IB 



if 
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Table V. — continued. 



Prices for Timher and Carpenter's Work. 



Deal Partitions. 

367. Framed square and flat panel 

368. Ditto, left rough on one side 

869. Ditto, moulded on one side 

370. Bead and butt, or bead and flush 
square and flat panel 

371. Ditto, left rough on one side 

872. Ditto, moulded on the back 

373. Bead and butt, or bead and butt on 

both sides 



Fib 


FOOT SUPEB. 


1 inch. 


H inch. 


llinch. 


». d. 
7 

6 
8 


8. d. 

8 
7 
9 


1. d. 

8| 
7i 
9f 


8 
7 
8 


o o o 

CD 00 CO 


lOi 
9i 
OlOJ 


* • • • 


11 


1 



Deal Paktitions. 

Framed square and flat panel 

Ditto, left rough on one side 

Ditto, moulded on one side 

Bead and butt, or bead and flush, square and flat 

panel 

Ditto, left rough on one side 

Ditto, moulded on the back 

Bead and butt, or bead and butt on both sides .. 



Fib foot supeb. 


2 iDoh. 


21 inch. 


«. d. 


«. d. 


10 


1 


8f 


lOi 


10 


1 


1 1 


1 2 


1 


1 oj 


1 1 


1 2 


1 2 


1 4 
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Table V. — continued. 
Prices for Timber and Carpenter^ a Work. 



Stairs. 

Deal String Boards. 

The superficial quantity of any circular 
part of a string to be allowed for twice 
the following prices : — 

374. 
375. 
376. 
377. 
378. 
379. 
380. 
381. 
382. 
383. 



Feb foot super. 
1 inch. ; 1| inch. 14 inch. 



Rough 

Ditto, framed 

Wrought one side 

Ditto and framed 

Wrought two sides 

Wrought and framed ... 

If scored 

If moulded 

If cut for steps and risers 
Mitred and ditto, ditto 



*. d. 


8. d. 


4 


5 


5 


H 


5i 


6J 


6^ 


7i 


6; 


7 


7i 


8i 


9 


10 


8 


Si 


9 


10: 


li 


1 0^ 



8. d. 

6 
7J 
7J 
8J 
8 
9J 
11 
lOi 

Hi 

1 li 



Stairs. 

Deal String Boards. 

The superficial quantity of any circular 
part of a string to be allowed for twice 
the following prices : — 

Bough 

Ditto, framed 

Wrought one side 

Ditto and framed 

Wrought two sides 

Wrought and framed 

If scored 

If moulded 

If cut for steps and risers 

Mitred and ditto, ditto 



Feb 


FOOT SOFIEB. 


2 inch. 


24 inch. 


3 inch. 


8, d. 


(. d. 


t. d. 


7i 


9 


10 


9 


lOi 


1 Oi 


9 


11 


1 Oi 


lOi 


1 


1 2 


10 


Hi 


1 IJ 


11 


1 Of 


1 3 


1 1 


1 a 


1 5 


1 


1 2 


1 4 


1 1 


1 3 


1 6 


1 3 


1 5 


1 7 
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Table V. — continued. 
Prices for Timber and Carpenter's Work. 



Pbb foot buv. 



Handrails^ including Sinking 
po£ Balusters. 

384. Averaging 2^ x 2J inches, rounded 
only ^ 

385. Ditto, ditto, moulded 

386. Ditto, 3^3 inches, rounded 

387. Ditto, ditto, moulded 

388. Bamps and knees, or circular, or 
elliptical on plan, averaging 2^ x 2^ 
inches, moulded 

389. Wreathed or twisted, averaging 
2^ X 2^ inches, moulded 

390. Bamps and knees, circular or ellip- 
tical on plan, averaging 3x3 inches, 
moulded 

391. Wreathed or twisted, averaging 
3x3 inches, moulded 

392. Framed, level, or raking, averaging 
above 3x3 inches, moulded 

per foot cube 

Newels. 

393. Wrought and framed, level or 
raking, averaging 2^ x 2^ inches 

per foot run 

394. Wrought and framed, level or raking, 
averaging 3x3 inches per ft. run 

395. Wrought and framed, level or 
raking, above 3x3 in.... per foot cube 

396. Mitred and rounded tops, per ft. run 

Balusters. 

397. Averaging \\ inch ... per foot run 

398. Ditto l| „ ... „ 

399. Ditto 1 „ ... „ 

400. Ditto j „ ... „ 

401. Taming balusters add „ 

402. Turned pendants „ „ 

403. Ditto caps „ „ 



Hondans 
Maho- 
gany. 



1 
1 
1 
1 



5 

10 



d. 




9 



5 10 
12 3 



4 

1 



Oak. 


Deal. 


1. d. 

10 

1 H 

Hi 

1 ^ 


«. 







d. 
6 
9 
8 
10 


3 


2 


9 


9 3 


5 


10 


4 8 


3 





10 9 


6 


8 


14 


8 


6 


8 





• 

5 

f 


10 





6 


12 
6 






7 
4 


4 
3 
2f 
2^ 
7 

4 

1 











H 
2 

If 

u 

5 
3 
9 
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TABLE VI. 

PRICES FOR WROUGHT IRON WORK. 

£ & cZ. 

1. Girders and joists of rivetted plate and angle iron, 

not exceeding 20 feet in length, fixed per cwt. 13 

2. Ditto,not exceeding 40 feet in length, fixed „ 15 
8. Ditto, not exceeding 60 feet in length, fixed „ 17 

4. Ditto, not exceeding 100 ft. in length, fixed „ 10 

5. Wrought iron trusses, with bolts and nuts in iron 

roofs, exclusive of any cast iron, fixed per cwt. 17 

6. Purlins and rafters of angle or T-iron, fixed „ 14 10 

7. Tie-rods, screwed and fitted, fixed ... „ „ 15 

8. Sheet iron covering, including all necessary bolts, 
screws, and rivets, fixed. No. 12 to No. 20 gauge 

per cwt. l4 

9. Ditto, ditto, fixed, No. 21 to No. 24 gauge, 

per cwt. 16 

10. Add if coiTugated, fixed „ 3 

11. Add if corrugated and curved, fixed „ 4 6 

12. Sheet iron as above, galvanized. No. 12 to No. 14 

per cwt. 10 

13. Ditto ditto ditto No. 15 to No. 17 

per cwt. 12 

14. Ditto ditto ditto No. 18 to No. 20 

per cwt. 14 6 

15. Ditto ditto ditto No. 21 to No. 24 

per cwt. 18 6 

16. Ditto ditto ditto No. 25 to No. 27 

per cwt. 1 12 6 

17. Add to last five items, if corrugated and fixed „ 5 

18. Ditto ditto if corrugated, curved, and 

fixed per cwt. 7 

19. Add to any of the above sheet irons in covering to 

doors and shutters, nailed with clout nails... per cwt. 2 6 

20. Shoes, straps, and rings for timber piles, including 

nails and staples, fixed complete per cwt. 10 

21. Bolts, rivets, hooks, or rings, under 2 lbs. per lb. 8J 

22. Ditto ditto ditto over2 lbs. and under 

4 lbs per lb. 2f 

23. Ditto ditto ditto over 4 lbs. and under 

8 lbs per lb. 2J 

24. Ditto ditto ditto 8 lbs. and upwards 

per lb. 2i 
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Table VI. — continued. 

Prices for Wrought Iron Work. 

£ B. d. 
23. Screw bolts^ with nuts and washers^ under 1 lb. 

per lb. 8^ 

£6. Ditto, ditto^ ditto, over 1 lb. and under 2 lbs. „ 7' 

27. Ditto, ditto, ditto, over 2 lbs. and under 4 lbs. ,,006 

28. Ditto, ditto, ditto, over 4 lbs. and under 8 lbs. „ 4 J 

29. Ditto, ditto, ditto, over 8 lbs „ 3| 

80. Straps for roofing, including screw bolts, gibs, and 

keys, fixed ; per lb. 3J 

31. Best best Staffordshire crown iron per cwt. 11 



32. Ditto, hammered only 
from anvil. per lb. 

33. Ditto, ditto, and re- 
duced to size and pat- 
tern per lb. 

34. Ditto, hammered, re- 
duced, and filed roughly 

per lb. 

35. Add if drilled or 
punched per Ibf 

36. Add if screwed, as for 
bolts and nuts... per lb. 

37. Welds, when ordered 

each 



Under 
li lbs. 


\\ lbs. 

andunder 

8 lbs. 


3 lbs. 

»ndnnder 

7 lbs. 


7 lbs. 

andunder 
28 lbs. 


$: d. 


«. d. 


t. d. 


(. d. 


2J 


2 


1| 


u 


3| 


3 


2f 


2i 


4| 


3| 


3J 


2| 


1 


Of 


OJ 


Oi 


3 


1\ 


If 


\\ 


2 


8 


6 


9 



28 lbs. 

»nd 
upwards 

— ^^^"■■■^ 

t. d. 

1 



If 

2 

Oi 

Of 

1 



«. d. 

38. Add if steel instead of iron per lb. 3 

39. Add if copper instead of iron ,,14 
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Table VI. — continued. 



Prices for Wrought Iron Work. 

Wrought iron rolled I girders, not exceeding 20 feet 
in length — 

40. 6 and 7 inches deep, and from 2 to 4 inches wide 
on the flanges per ton 

41. R in. deep and 5 inches wide on the flanges 

42. 10 in. deep and ditto ditto 

43. 12 in. deep and ditto ditto 

44. 15 in. deep and 6 inches ditto ditto 

45. Add for the above six items when from 
20 to 25 feet in length 

46. Ditto ditto from 25 to 30 feet lengths 
Wrought iron rolled H girders not exceeding 15 feet 

in length — 

47. 4 inches by 4 inches by 4 



£ 8. d. 



>9 



yi 



99 



i> 



99 



99 



48. 


5 


ditto 


^ 


ditto 


49. 


5 


ditto 


5 


ditto 


50. 


6 


ditto 


5 


ditto 


51. 


6 


ditto 


6 


ditto 


5a. 


7 


ditto 


7 


ditto 



4J 
5 

5 

6 

7 



inches per ton 

ditto 

ditto 

ditto 

ditto 

ditto 



53. Add for lengths from 15 to 20 feet 

54. Add ditto from 20 to 25 feet 

55. Add ditto from 25 to 30 feet 

56. Flitch plates under 30 feet long and not exceed- 
ing 12 inches wide, nor 1 inch thick, nor 4 cwt. 

^ per ton 

57. Add for every J cwt. over 4 cwt. each plate ...;.. 

58. Light joist bars from 4 to 8 inches deep, per ton 

59. Add for lengths from 20 to 25 feet „ 

60. Add ditto from 25 to 30 feet. ., 



13 

13 10 

14 

14 10 

15 5 



14 10 

15 
15 

15 10 

16 

17 

10 

1 5 

2 



12 

10 

12 10 

10 

1 











10 

1 

















(I 
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TABLE VII. 
Specification of Cast Iron Pipes, 

DESCRIBED ON PAGES 80^ Sl. 

All pipes above 12 inches diameter to have wide 
sockets for lead joints ; those of 12 inches diameter and 
less to have principally turned and bored joints ; from 
5 to 20 per cent, of each size, according to circum- 
stances, having wide sockets. 

All pipes with wide sockets above 4 inches in dia- 
meter to have f of an inch for the joint ; the pipes of 
4, 3, and 2 inches in diameter to have ^ of an inch for 
the joint. 

The whole of the pipes to be subjected to hydrostatic 
pressure according to the following schedule, and each 
pipe, while under pressure, must be rapped with a hand 
hammer from end to end, so as to discover whether 
there are any sandy, porous, or blown places; the 
hammer to vary from 4 to 7 lbs. weight according to 
the size and strength of the casting. 

The whole of the pipes to be cast vertically in dry 
sand moulds, and to be of uniform bore and uniform 
thickness of metal throughout, without any belts ; the 
whole to be of the best grey metal, remelted from the 
cupola, and to be perfectly free from flaws and defects 
of every kind. 

All pipes of 18 inches diameter and upwards to be 
cast with socket downwards ; those below that size may 
be cast with socket upwards. 

All pipes to be carefully coated inside and out with 
coal pitch and oil, according to Dr. Angus Smith's and 
M'Dougal's patent process. The coating to be applied 
at a proper heat and in a proper manner before rust sets 
in, and the operation to be performed under the in- 
spection of a person appointed by the engineer of the 
company. 
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e3 



P4 

o 

GO 

(» 
GQ 

Ph 
O 

§ § 
^1 



pq 



P3 

O 
Pm 



o 
o 

*^ CO 



Eh 

^ o 

pq 

s 

Eh 

O 

(^ 
Eh 

pq 



Maximum 
working pres- 
sure, equal to 
a column of 
water of the 
following 
height. 


^OOOOOOOOOOO 
$r-HO^OOiOr}<OiOGOOiO 


Or pounds 
square mch. 


J§t^CDr-H0r-H00i-HC50f-» 
'-|-HC^iC^©^C^lr-H©^©^r-lC^(^^ 


Proof pressure 

equal to a 

column of 

water of the 

following 

height. 


^•ooooooooooo 

SOOOOOiOOOiOOO 


Permitted 
deviation 
in weight 


i Hoi 

Ph 


Mean weight 

of 

each pipe. 


|,r-H OCOrHOGOi-HrHrHCOO 

^OTj*kr5GOOCOCOC^r-HOO 
^CO^COO^i-Hr— Ir— IrHi-HrHr— 1 


Depth 

of 
socket 




Thickness 

of 

metal. 


^ i-H i-H rH rH "^ "^ 


Length of 
each pipe. 


M 

(gi-H rH rH r-H 


Diameter 
of pipe. 


•gC0OOTj«OOQ0CX)CX)OO 
J:OCOC0©^C^<Mi-Hr-<rHrHrH 
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Table VII. — continued. 



Cost of Cast Iron Pipes per mile. 



IMameter 
of Pipe. 


Thick- 
ness of 
Kpe. 


Weight 
per mile. 


Cost 

per Mile 

6^ per Ton. 


Ckist 

per Mile 

62. perTon. 


Cost 

per Mile 

Lading* and 

Jointing. 


Feet. 


Inch. 


Tons. 


£ 


£ 


£ 


1. 2 


1 


460 


2300 


2760 


792 


2. 2 


1 


644^ 


2721 


8265 


792 


3. 2 


1 


625i 


8127 


8753 


792 


4. 2 


n 


707 


3585 


4242 


792 


6. 8 


1 


906^ 


4532 


5489 


1144 


6. 8 


u 


1010 


5050 


6060 


1144 


7. 3 


If 


1221 


6105 


7826 


1144 


8. 8 


If 


15901 


7953 


9544 


1144 


9. 4> 


u 


1501i 


7507 


9009 


1760 


10. 4 


ij 


1888i 


9442 


11,331 


1760 


11. 4 


If 


2295| 


11,492 


13,791 


1760 


12. 4 


H 


2733i 


18,666 


16,400 


1760 


13. 5 


U 


2249 


11,245 


18,494 


2640 


14. 5 


2 


3023J 


15,117 


18,141 


2640 


15. 6 


2* 


8410 


17,050 


20,460 


2640 


16. 5 


2* 


8810 


19,050 


22,860 


2640 



* This estimate for laying and jointing includes the spunjam and lead, as also 
the excavating of trenches and refilling ; fair average work, not rock cutting nor 
street work. The top of the pipe is supposed to he laid three feet helow the Burface 
of the ground ; no allowance made for transport of pipe, which must of course depend 
on the distance from the foundry. 
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TABLE VIII. 

Cast IroUy delivered and Fixed. 

£ 8. d. 

17. Cast iron in large hollow columns^ girders^ 

&e. &c > per cwt. 10 

18. Pipes of any thickness from 3 inches to 3 feet^ 

inside diameter with socket j oiuts per cwt. 9 

19. Pipes of any thickness^ with flanged joints^ and 

fitted for screw bolts and nuts per cwt. 11 

20. Open framing of any kind, as brackets, braces, 

steps, risers, &c., including fitting up per cwt. 12 

21. Cisterns and troughs „ 10 

22. Ditto, including waste pipes and ground-in plugs, 

and drilling holes to receive brass cocks . . . per cwt. 13 

23. Ditto, ditto, ditto, cast in separate plates, and put 
together with red lead, or iron cement, and screw 

bolts and nuts per cwt. 13 

24. Plates of any description, prepared and fitted for 
putting together with bolts and nuts per cwt. 

25. Solid columns „ 

26. Hollow columns, with caps and bases ; lamp posts, 
, iron heel posts, including driUing per cwt. 

27. Girders or joists (light) „ 

28. Gratings for drains, &;c „ 

29. Stench traps, according to pattern „ 

30. Pump columns, including drilled eyes for handles, 

per cwt. 12 

31. Furnace fronts, boilers, soot doors, steam flues, 
dampers, with wrought iron hinges, catches, &c., • 
complete per cwt. 16 

32. Plate tenons for door posts, drilled and counter 

sunk per lb. 2 

33. Pivot boxes for gates, including drilling ... „ 004 

34. Ornaments for palisading, and other light articles, 

cast in loam per lb. 2 



12 
9 

4 






12 
9 
11 
15 









G 2 
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Table VIII. — continued. 
Cast Iron and Copper Work. 



y 



35. Gutters, pipes^ &c., 
; including wrought iron 

holdfasts^ spikes^ and 
: screw brackets. 

36. Rain-water gutters, 
: semicircular perfect run 

37. Ditto pipes, or trunks 

per foot run 

38. Ditto heads each 

39. Perforated covers for 
:heads> each 

40. Add to pipes for shoes 
or binds each 

41. Add to gutters for 
angles or binds . . .each 



• 












1 . 


2i inch. 


3 inch. 


34 inch. 


4 inch. 


5 inob. 


8, d. 


(. d. 


«. 


d. 


«. 


d. 


«. d. 


• • . 


4i 





H 





6i 


9 


7 
2 


10^ 

2 6 


1 

3 


1 
3 


1 

4 


Si 



... 
. • • 


1 


1 2 


I 


4 


1 


6 


... 


7 


10 


1 





1 


3 


. • • 


••• 


4^ 





H 





H 


• 



Copper Work/ Fixed Complete. 

42. Copper sheet, cut to pattern, including copper or gun 9. d, 
metal nails per lb. 1 4 

43. Copper sheet, cut to pattern, and perforated as to air 
grates per lb. 1 9 

44. Copper wrought in holdfasts, staples, &c „ 1 8 

45. Ditto, ditto, in screwed work, as bolts and nuts, &c. 

per lb. 2 

46. Copper sheeting, as to doors, 12 ounces to the super- 
ficial foot, including copper ties and nails, girt measure 

on the face when finished per foot super 1 4 

47. Ditto, all included, 16 ounces to the superficial foot, 
same measure per foot super 1 9 

48. Ditto, all included, 18 ounces to the superficial foot 

per foot super 1 11 

Note. — All ironwork fluctuates in price with that of iron; 
the above are suitable to average times, and are about 10 per 
cent, too high for the current year (1868). This note applies 
equally to Table IX. 
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TABLE IX. 

IRONMONGERY. 

Hinges^ fixed; Door-handles, Ventilators, fixed ; Locks, 

fixed ; Padlocks, Nails, Tools, &c. s. 4., 

49. Hinges, butt, 3 inch, with \\ inch screws, wrought 

iron per pair 1 

50. Ditto ditto ditto, brass „ 2 3 

51. Ditto ditto 3 J inch, with 1 J inch screws, 
wrought iron per pair 1 3 

52. Ditto ditto ditto, brass „ 2 6 

53. Ditto ditto 4 inch, with IJ inch screws, 
wrought iron per pair 1 7 

54. Ditto ditto ditto, brass „ 3 4 

55. Ditto ditto 5 inch, with 1 J inch screws, 
wrought iron per pair 2 1 

56. Ditto ditto ditto, brass „ 5 6 

57. Ditto, back- flap table or shutter \\ inch, f inch 
screw, wrought iron per pair 8 

58. Ditto ditto ditto If inch, J inch 
screw, wrought iron per pair XO 

Hinges, cross garnet, wrought iron, fixed. 

59. Hinges, cross garnet, T or strap... 10 inch... per pair 10 

60. Ditto ditto ditto 12 „ ... „ 13 

61. Ditto ditto ditto 14 „ ... „ 16 

62. Ditto ditto ditto 16 „ ... „ 2 

63. Ditto, H, wrought iron 6 „ ,.. „ 0.9 

64. Ditto ditto 8 „ ... „ 1 1 

65. Ditto ditto 10 „ ... „ 1 4i 

66. Ditto ditto 12 „ ... „ 15 

67. Fasteners for sashes, strong screw, brass head with 
screws, 2| inch each 6J 

68: Ditto ditto ditto 3iinch ... „ 10 

69. Ditto ditto, brass barrel screw, with brass 

head with screws. If inch each 1 4 

70. Ditto ditto ditto 2iinch ... „ 1 :6 

71. Brass door handles with screws, middfing size „ 10 

72. Ditto ditto ditto, large size ,, 1 

73. Brass drawer handles with screws, 3i inch ... „ 7 

74. Door springs, japanned iron, brass mounted, with 
screws, 18 inch each 3 3 

75. Ditto ditto ditto^ 24 inch ... ^, 4 4 
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Table IX.^^-eontinued. 

Ironmongery. 

9. d. 

76. Fiyots and sockets for swing sashes, wrought iron^ 

with screws per pair of one pivot and socket 8 

77. Ventilators, fixed, Arnott's, with balanced valves, 
plain iron, small size, IS'^ x H", with brass rack 
fastener and copper wire each 7 

78. Ditto, large size, 16" X 10" „ 11 

79. Ditto, small size, bronzed and leathered ,,8 6 

80. Ditto, large, ditto ditto „ 12 

81. Ventilators, Sheringham^s, small size, 9" x 3", with 

line pulley and fastener each 7 6 

82. Ditto, large size, 18J" X 6" „ 12 

83. Ditto, small sized, bronzed „ 9 6 

84. Ditto, large ditto „ 14 

Locks supplied, fitted and fixed, everything complete. 

Iron rim locks, dead shot with 
fine round wards and brass 
bushed key holes : — s. d. 

6 inch each 8 2 

7 99 « 8 9 



8 „ „ 5 2 

10 „ „ 6 9 



Stock locks, best fine plate with 

common or cast iron box 

staples : — 8. d. 

85. 7 inch each 1 9 

86. 8 „ „ 2 1 

87. 9 „ ,,2 6 

88. 10 „ „ 2 9 

89.^ Drawback locks, with fine round C 8 inch ...each 5 8 
90. > wards, brass bushed holes, and K 9 „ ... „ 6 8 

91.) backslides (lO „ ... „ 7 4 

Add, if with brass handle and side plate on both sides, 

per lock 2 
no ^ Two bolt, Hobbs' or Tucker and 'i /» • i in © 

II' I Reeves' patent machine made 4 I J '^^^ -^^^^ ]\ J 
^^'j leverlock ....j ^ » ''> ^^ " 

94. "j Padlocks, fine bridge, thick ^ 2 „ ... „ 12 

95. > warded, spring and tumbler, >- 3 „ ... „ 15 

96. J with brass bush and scutcheon J 3^ „ ... „ 2 

97. ChubVs patent padlocks with two keys „ 40 

. 2 inch. 1 2| inch. 



98. Iron ^ash puHey, with stout turned axle, each 4^ 
99/ Iron frame, with brass face and wheel. . . „ 1 
1*00.*^ Ditto, ditto, and brass axle „ 1 4 



«. d. 

^ 

1 2 

1 6 
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Table TK^^^'eontintted^ 

Irormwngery. 

s. d. 

101. Cast copper or gun metal nails per lb. 1 3 

102. Wrought copper ditto, above 86 lbs. per 1000 „ 1 6 
108. Ditto, from 7 to 36 lbs., inclusive „ ,,18 

104. Ditto, under 7 lbs. „ „ 2 

105. Wrought iron spike of any size „ 2J 

106. Ditto, rose headed, clout, clasp, or brad, 86 lbs. and 
upwards per thousand per lb. 2^ 

107. Ditto, 20 lbs. and under 36 lbs. per thousand ,,0 3 

108. Ditto, 12 lbs. and under 20 lbs. „ „ 8J 

109. Ditto, 7 lbs. and under 12 lbs. „ „ 4 
liO. Ditto, 4 lbs. and under 7 lbs. „ „ 4} 
111. Ditto, 2 lbs. and under 4 lbs. „ „ 6 

Tools. — Carpenter's axes with ha^dles, each, 4*. 6^. ; jack 
planes, each, 48. 6(Z. ; smoothing planes, each, 4^.; trying 
planes, each, 6^. M. ; hand saws, each, 6«. ; tenon saws, 12 
inch, each, 4«. ; pickaxes, with handles, each, 3«. %d, ; gimlets, 
assorted, per dozen, 4^.; carpenter's hammers, middling size, 
each, 2*.; pavior's ditto, per lb.> 6i. ; smith's files, per inch, 1 Jrf. ; 
irftsps, per ineh, \d. 

SuNDEiES. — Rope, tarred, per cwt, 60*.; ditto, white, per 
cwt., 68*. ; Stockholm tar, per gallon, 1*. 2^. ; coal gas tar, per 
gallon, 4rf. ; white lead, ground in oil for jointing, per lb., 4rf. ; 
pitch, per lb., \d, ; iron wire, Nos. 1 to 8 gauge, per lb., 4rf. ; 
Nos. 9 to 16, per lb., 6rf. ; Nos. 17 to 26, per lb., 8rf.; brass 
wire, Nos. 1 to 26, per lb., 1*. 4ff. ; copper bell wire, per lb., 
1*. 3^. ; asphalted felt, per yard super, 9d. 

See note, p. 84, with regard to fluctuations in the price of iron- 
work. 
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; TABLE X. 

PAINTEE'S WORK, 

Including all amtingenciea of Cleaning, Stopping, Kn^ttyng, 

Reputtyingy &c. 






9i 



99 



99 



99 



9, Painting in common colours 

per yard super 

10. Ditto^ inside cornices and ornamental 
columns^ pilasters^ and entablatures 

per yard super 

11. Enriched cornices 

1^. Plain outside cornices... 

15. Skylights one side to out and out of 
frame ..-•• per yard super 

14. Iron railings and gates^ net length 
and height to be taken measured on one 
side only per yard super 

16. Trough gutters and water trunks 

per yard lineal 

16. Chains^ angle staves^ rails^ gas pipes^ 
coping edges^ iron bars, plain or or- 
namental, reveals^ skirting 

per yard lineal 

17. Hinges, lamps^ sash frames with tran- 
soms (each division to be considered a 
frame) one side; wirdow sills^ case- 
ment lights one side each 







1. Painting with anticorrosion paint, per yard super ••• 

2. Add for every additional coat yy „ 
8. Painting or paying over with Stockholm tar, mixed 

with ochre or Spanish brown and pitch, per yard super 

4. Add for additional coat „ „ 

5. Fainting or paying over with coal tar, mixed with 
, 1 lb. of pitch and 1 lb. of rosin to 6 gallons of tar 

per yard super 

6. Add for additional coat 

7. Painting, with mineral paint 

8. Add for additional coat 



8. d, 
2 



a 



8* 
2i 



Of 
1} 
li 



1 coat. 


2 coats. 


Sooati. 


8» d. 


f. 


d. 


«. d. 


2J 





4 


^ 


8| 
7J 
3| 




1 




6 

6 


8i 

1 4i 
%\ 


4 





7 


10 


4 





6 


8 


2i 





4 


6f 


li 





If 


2^ 


2J 


4 


6i 
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Table X. — continued. 

Painter^s Work, including aU contingencies of Cleaning, 

Knotting, Repairi/ng, dc. 



Painting in common colours per yard super 

Ditto^ inside cornices and ornamental columns, 

pilasters, and entablatures per yard super 

Enriched cornices „ „ 

Plain outside cornices „ „ 

Skylights one side to out and out of frame 

per yard super 
Iron railings and gates, net length and height to 

be taken, measured on one side only 

per yard super 
Trough gutters and water trunks... per yard lineal 
Chains, angle staves, rails, gas pipes, coping 

edges, iron bars, plain or ornamental, reveals, 

skirtings per yard lineal 

Hinges, lamps, sash frames with transoms (each 

division to be considereci a frame) one side; 

window sills, casement lights one side each 



Copal varnish, per gallon, 28^. ; linseed oil, per gall., 3#. 6d. 
£tto boiled, per gall., 4«. ; spirits of turpentine, per gall., 4«. 
mineral paint, per gall.. Is. 9d,; Prussian blue, per lb., 4^. 
Spanish brown, per lb., 2^d. ; red lead, dry, per lb., 4^.; lamp 
black, per lb., 42. ; ivory black, per lb., 6d. ; anticorrosion, dry, 
per lb., 3^J.; litharge, per lb., i^^d.; red lead putty, per lb., 3d.; 
white lead ground in oil, per lb., 3f 2. ; oxide of zinc ground in 
oil, per lb., 42. ; prepared paint of white lead, or other common 
colour, mixed ready for use, per lb., 4^2. ; ditto, with patent 
oxide of zinc, per lb., 4|2. ; oakstain of asphalte and raw sienna, 
per gall., 7«. 6d. 



4coatB. 


Flatting. 


«. d. 

7 


2i 


10| 

1 9 
lOi 


3| 
7i 

• •• 


1 1 


... 


10 
7J 


• •• 
. ... 


2| 


u 


7 


• * • 
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TABLE XI. 

Olasa. 

1. 15 oz. crown window glass^ or flattened sheet glass^ 
not exceeding 3 feet in one square^ best quality 

per foot super 

%, Ditto ditto second quality ,, 

3. Ditto ditto third quality „ 

4. 21 oz. ditto best quality ,, 

5. Ditto ditto second quality j, 

6. Ditto ditto third quality . ,, 

7. 26 oz. ditto best quality ^, 

8. Ditto ditto second quality j, 

9. Ditto ditto third quality ,, 

10. 15 oz. fluted third quality „ 

11. 21 oz. ditto third quality ,, 

12. Rough plate glass^ | inch thick „ 

13. Ditto ^ y, „ 

14. Ditto \ „ „ 

15. Ditto I „ v.... „ 

16. Ditto I yy „ 

17. Add to the above^ if exceeding 3 feet in 

one square „ 

18* Perforated sheet glass^ ^ inch thick ,, 

19. Ditto ditto, zinc „ 



6. (2. 






7 








8* 
7 





6 





11 





9 





8 





8 





10 





8 





10 





11 


1 


1 


1 


5 





a 


2 


6 





10 
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TABLE Xn. 



PLASTERER'S WORK. 



1. Bendering, one coafc per yard super 

i. Ditto, one coat, and set with 

fine stoff „ 

3. Add for additional coat and ditto „ 

4. Bender and float „ 

6. Ditto ditto, and set with 

fine stun „ 

6. Ditto ditto ditto, and 

with potty and plaster „ 

7. Chimn^ openings rendered and set each 

8. Add for blackening „ 

9. Rendering with cement, Roman, Medina, or 
Harwich, one coat, half cement and half sand, 
finch thick per yard super 

10. Ditto, two of cement and one of 

sand „ 

11. Bender and float, half cement 

and half sand, I inch thick „ 

12. Ditto, two of cement and one of 

sand „ 

13. Add for using Portland cement 
in either of the above instead of 
Boman, Medina, or Harwich „ 

14. Bough casting on brick or 
stone, one coat „ 

15. Add for additional coat >„ 

16. Lath and plaster and rough cast „ 

17. Bender, float and rough cast. . . „ 
IH. Add for lath and a half. „ 

19. Ditto for double Utb „ 

Stucco Ivitatiom or Stoks. 

20. Bender, float and stucco with 

wash sand „ 

SI. Lath, plaster, float and stucco. „ 

22. Add, if trowelled „ 

28. Add, if double laths „ 



8tni(^ Cnmd. 



*. d 

4 

5f 

2 

6| 

Si 

10 

1 3 
5 



1 3 
1 7 
1 8 
1 11 

8 

3^ 

3 

1 1 
10 
If 
3i 



11 

1 4 
1 
3 



I. d. 

4i 

6^ 

2 

7| 

9| 

111 



1 « 
1 10 

1 11 

2 1 

8 





1 
1 





4 

H 
2 



2 
4 



1 0| 

1 6 

14 

4 



92 



THR CIVIL engineer's 



Table XII. — continued. 
Plasterer's Work 



9> 



24. Lath and plaster^ one coat . . . per yard super 

25. Ditto, ditto, set with fine stuff „ 

26. Add if with putty and plaster . • . „ 

27. Lath and plaster, two coats, set with fine 
stuff. per yard super 

28. Add if with putty and plaster 

29. Lath, plaster, and. float 

30. Ditto, ditto, and set with fine stuff 

per yard super 

31. Ditto, ditto, and set with putty and plaster 

per yard super 

32. Add for using double fir laths „ 

33. Cornices and mouldings in cement, and run 
with a mould, including mitres, throating, 
arrises, &c per foot super 

34. Ditto, ditto, in plaster, ditto, (Utto 

per foot super 

Whitewashing and Colouring. 



85. "Washing and stopping per sq. of 100 ft. 

36. Scraping, washing, and stopping... 

37. Limewhiting, one coat 

38. Add for additional coat 

39. Whiting with whiting and size, one coat 

per sq. of 100 ft. 

40. Add for additional coat „ 

41. Colouring in buff, or other common colour, one coat 

per sq. of 100 ft. 

42. Add for additional coat „ 

43. If in French grey, or other superior colour, one coat 

per sq. of 100 ft. 

44. Add for additional coat „ 

For any of the above in cornices take twice the above 
prices. 

45. Colouring with lime and copperas in outside work 

per sq. of 100 ft. 

46. Colouring in any common colour, ditto, ditto 

per sq. of 100 ft. 



straight. 


Carved. 


1. d. 

10 


f. d. 
11 


1 


1 1 


\\ 


2 


1 2 


1 8 


li 

1 1 


1^ 

1 2J 


.1 3 


1 ^ 


1 4i 
Si 


1 6i 

4;: 


10 


1 

1 1 


6 


7i 






s. 


d. 





4 





8 





6J 





2 





8 





8J 



1 

5 

1 6 
9 



1 
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Table XII. — continued. 

Plasterer'a Work. 

Materials. 

*. d. 

47. Cements^ Roman^ Medina^ or Harwich ... per bushel 1 8 

48. Ditto, Scott's hydraulic ,, 1 '4 

49. Ditto, Portland „ 2 6 

50. Ditto, fine Parian „ 6 

51. Ditto, coarse ditto „ 8 8 

52. Ditto, Martin's fine per cwt. 6 6 

58. Ditto, coarse „ 5 

54. Plaster per bushel 10 

65, Plaster of Paris, ground fine per bag of 14 lbs. 5 

56. Colours, Dutch pink, and rose pink per lb. 6 

67. Ditto, lamp black, spruce ochre, Prussian blue „ 4 

58. Ditto, Venetian red, blue black, English umber „ 8 

59. Ditto, yellow ochre „ 2^ 

Size, per gallon, hd, ; double size, per gallon, 9d. ; best washed 
whiting, per 14 lbs., 6d. ; hair, washed and thrashed, per lb., 
1*. frf. ; cast iron lathing nails, per lb., 2d, ; wrought iron ditto, 
per lb., 4id,; single fir laths, per bundle of 500, 2*.; ditto lath 
and a half, per ditto, 2^. 9d.; double ditto, per ditto, 3s, 6d.; 
lime, unslaked, per foot cube, 6d,; sand, per cubic yard, 8*.; 
washed sand for stucco, per cubic yard, 4*. ; coarse yellow soap, 
per lb., 4!d. ; ditto, best crown, per lb., bd. ; copperas, per lb., Sd. ; 
oil of vitriol, per lb., Sd. ; potash, per lb. Id. ; soda, per lb. 2d. 
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TABLE XIII. 



PLUMBER'S WORK, PUMPS, &c. 



1. Wrought iron contractors' 
pump, 14 feet height under 
spout 

2. Sliding suction for lengthen- 
ingditto, 8 feet 6 inches long,eo 
that the pump may he worked 
to a depth of 22 feet 

8. Wrought iron barge pump, 7 
feet height under spout 

4. Cast iron barge pumps, bored 
barrels, 7 feet height under 
spout 

5. Cast iron garden pump 

6. Ditto, with brass buckets and 
sucker-boxes 

7. Jack pump, with copper bar- 
rel, brass bucket, &c 

8. Lead jack pump 

9. Strong lift pump on planks 

10. Double barrel deep well 
pump with doors for removal 
of valves, brass barrels and 
buckets and copper rods 

11. Treble barrel ditto, ditto ... 

12. Single barrel ditto, ditto ... 



8 in. 
diam. 


4 in. 
diam. 


6 in. 
diam. 


£ s. 

... 


£ $. 
5 10 


£ f. 

6 


• • • 


3 3 


8 10 


3 10 


4 4 


4 10 


• • . 

2 7 


2 7 

3 15 


3 1 

• • • 


3 


4 15 


• •• 


3 3 
2 
6 9 


3 15 
3 10 
8 10 


• a • 

• • • 

• •• 


13 13 

20 

4 10 


18 6 

31 

6 15 


38 
60 

... 



6 in. 
diam. 

£ 9. 

6 17 



3 IS 



5 



S 10 



49 10 
75 



Wrought iron contractors' pump, 14 feet 
height under spout 

Sliding suction for lengthening ditto, 8 
feet 6 inches long, so that the pump 
may be worked to a depth of 22 feet. . . 

Cast iron barge pumps, bored barrels, 7 
feet height under spout 

Treble barrel, ditto, ditto, ditto 



7 in. 
diam. 


8 in. 
diam. 


9 in. 
diam. 


£ $. 

9 13 


£ «. 

11 17 


£ ». 

14 7 


3 18 


4 7 


4 15 


5 3 
95 


6 16 

... 


• • • 
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Table XIII. — continued. 
Plvmben^a Work^ Pvmtpa, ike. 



£ s. d. 



13. Artesian pumping apparatus^ supported at ground 
level and not requiring any descent of well in fixing 
the same^ with plain cast iron pump case complete, 
8-inch brass artesian pump, screwed at top and 
bottom for wrought iron pipe, wrought iron pipe 
in lengths for screwing, well rod with brass screw 
joints, strainer for suction pipe, for a well not ex- 
ceeding 30 feet deep 12 12 

14. For every foot extra depth of well . . . add per foot 2 6 

15. Artesian pumping apparatus, with fluted cast iron 
pump case complete, cast iron flange pipe large 
enough tx) allow brass bucket of pump to pass 
through it, 3| inch brass artesian pump with flanges 
at top, copper suction pipe with strainer, cast iron 
bottom stage to carry pump, well rod with brass 
screw joints, bolts, nuts, washers, for a well 30 feet 
deep 22 

16. For every foot extra depth of the well, add per foot 

17. Horse- wheel frame and gear, with double crank, 
wheel and pinion motion, shafting fixed below 
ground, slings and guides, bolts and nuts all 
complete 27 

17a. Ditto, ditto, shafting above ground, ditto, ditto 16 

18. Wood pole for horse-wheel frame, hook and 
swingle tree for one horse 2 

19. Ditto ditto ditto, for two horses 4 

20. Cast iron well stage, 5 feet long, to be fixed at 
about every 12 feet in depth of the well, with 
roller guides for well rods and clips for rising main 
pipe, with shoes for fixing in walls for single pump, 
asItemNo. 12 2 

21. Ditto, ditto, for double pump, as Item No. 10 ... 2 

22. Ditto, ditto, for treble pump, as Item No. 11 ... 2 
Items 20, 21, and 22 apply only for pumps up to 

4 inches ; extra for larger sizes. 

23. Apparatus for applying steam power, as to Items 
10, 11, or 12; treble crank, with wheel and pinion 
motion, plummer blocks, slings and guides, fast and 
loose riggers, all complete for fixing to staging over 
thewell 32 

24. Ditto, ditto, double crank, ditto, as last item ... 20 









4 

















2 


U 


4 












6 


u 
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Table XIII. — continued. 



1 inch. 


} inch. 


2 inch. 


1 inch. 


8. d. 


«. d. 


8. d. 


«. d. 


8 


9 


1 2 


1 5 


3 8 


4 8 


5 8 


7 8 


1 


1 2 


1 6 


2 S 



Phirnher'a Work, Pumps, Pump Fittings. 



25. Well rod, including joint and 
bush, in 12 feet lengths per foot 

26. Well rod joint and bush each 
Square bush for rod joint ...each 



27. Short shoulder flanches for connecting copper pipe 
with leather washer and copper screws, 

for 1 J inch pipe ...per pair 

28. Ditto, ditto l| ditto 

29. Ditto, ditto If ditto 

30. Ditto, ditto ..2 ditto 

31. Ditto, ditto 2i ditto 

82. Ditto, ditto 2| ditto 

33. Ditto, ditto 21 ditto 

84. Ditto, ditto 3 ditto 

35. Straight brass pump barrels^ bored per lb. 



t. 


d. 


7 





7 


6 


8 





9 





11 





12 


•6 


13 


8 


14 


{) 


1 


n 



36. Copper barrels with ^ inch 
shoulder, 16 inches length, each 



24 inch. 



8. d. 

7 



3 inch. 



8. 

7 



d. 

6 



3i inch. 



8. 

8 



d. 

6 



4 inch. 



8. 

9 



d. 

6 



37. Brass pump barrels, bored, with tinned taper ends s. d, 

per lb. 1 6 J 
2J inch, weight about 11 lbs. per yard. 

H » ,, 17 

4 „ „ <c4 
4^ „ „ ^y 

5 „ „ 42 

6 „ „ 58 

38. Strong copper air vessel, 8 inches diameter, and 15 
inches in height, If and %\ inches bore at neck, for 2 
inch pipes each 20 

39. Ditto, 9 inches diameter and 16 inches in height, for 
3, SJ and 4 inch pumps ......;.....;.... .*.... .each 22 
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Table XIII. — continued. 

Phimber's Work, Pumps, Pump Fittings, Pipes. 

40. Cast iron flange pipe with raised and turned faees^ s. d, 
for hydraulic purposes 1^ inch 6 feet lengths^ per yard 
^''' ^"' ij ditto ditto 



41. Ditto 

42. Ditto 

43. Ditto 

44. Ditto 

45. Ditto 

46. Ditto 



ditto 
ditto 
ditto 
ditto 
ditto 
ditto 



2 ditto ditto 

2J ditto ditto 

8 ditto ditto 

Si ditto ditto 

4 ditto ditto 



Strong copper pipe tinned^ with chamfered 
joints^ proved to lOOlbs. pressure per 
inch. 



9i 



ii 



9i 



i> 



}9 



99 



2 





2 


9 


8 





8 


6 


4 


6 


5 


6 



6 6 







Diameter. 


Per foot. 
8, d. 


Diameter. 


Per foot. 
«. d. 


47. Ditto . 


ditto 


... 1 inch 


1 6 ... 


8 inch .. 


..5 


48. Ditto 


ditto 


... 1^ ,f 


1 7 ... 


84 „ .. 


,.5 7 


49. Ditto 


ditto 


••• -^2 99 


1 9 ... 


4 „ ., 


.64 


50. Ditto 


ditto 


... li „ 


2 2 ... 


^ » - 


.76 


51. Ditto 


ditto 


... 2 ,, 


2 7 ... 


5 „ .. 


..8 6 


52. Ditto 


ditto 


••• Z-^ „ 


8 ... 


6 „ .. 


..9 8 


53. Ditto 


ditto 


••• "i 99 


8 6 ... 


6i „ .. 


.. 11 


54. Ditto 


ditto 


... 2| „ 


4. ... 


7 „ ., 


.. 18 



55. Cast copper pump screws per dozen 6 



56 . Black wrought iron pipe, from 
4 to 14 feet lengths ...per foot 

57. Ditto, from 2 to 4 feet lengths 

Id, per foot extra 

58. Short pieces under 2 feet, each 

59. Connecting pieces or long 
screws each 

60. Wrought iron bends ... „ 

61. Wrought iron ties, equal or 
diminished each 

62. Wrought iron crosses, equal 
or diminished each 

63. Sockets, diminished 

64. Ditto, plaiu 

65. Caps, plugs, nipples, and 
backnuts each 

66. Flanges „ 

H 



Jntebnal diameteb. 



} inch. 



99 



99 



8, d. 

2J 



4^ 

6 

5 

5 

9 

3 

2 

8 

7J 



f inch. 



8 



5i 

7 

5J 

H 

11 

8^ 

2i 

8^ 

n 



\ inch. 



8, d. 

8| 



7 

9 

6 

7 

1 2 

8^ 

2i 

8^ 

0- 9 



f inch. 



«. d. 
4 



9 

11 
7i 

10 

1 4 
4 
8 

4 
11 
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Table XIII. — continued. 

Plumher^a Worky Pumps, Fittvnga to Hydraulic Works, 

Pipes, itc. 



Black wrought iron pipe, from 4 

to 14 feet lengths per foot 

Ditto, from 2 to 4 feet lengths 

Id, per foot extra 
Short pieces under 2 feet ...each 
Connecting pieces or long screws 

each 

Wrought iron bends ,, 

Wrought iron ties, equal or dimi- 
nished... each 

Wrought iron crosses, equal or 

diminished each 

Sockets, diminished „ 

Ditto, plain. „ 

Caps, plugs, nipples, and back- 
nuts each 

Flanges „ 



] 


[ntrrkal 


DIAKBTIB. 


1 iocb. 


lii 


nch. 


1} inch. 


8. d. 


1. 


d. 


«. d. 


5 OJ 





n 


10 


1 


1 


4 


1 6 


1 2 


1 


6 


1 8 


9 


1 


4 


1 8 


1 2 


1 


6 


1 11 


1 8 


2 


3 


2 6 


\\ 





6 


7 


4 





H 


6 


^ 





6 


7 


1 


1 


2 


6 4 



2 ioch. 


8. 


d. 


1 


3 


2 


3 


2 


8 


2 


10 


2 


11 


3 


7 





11 





9 





11 


1 


6 



67. Item 56, 

68. Ditto 57, 

69. Ditto 58, 

70. Ditto 59, 

71. Ditto 60, 

72. Ditto 61, 
78. Ditto 62, 

74. Ditto 63, 

75. Ditto 64, 

76. Ditto 65, 

77. Ditto 66, 



galvanized 

ditto. Id. per foot 

extra 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 



Intern Ai. 


DIAHXTIB. 


\ incb. 


1 incb. 


i inch. 


a. d. 
4 


8. d. 

^ 


«. d. 

5 


7 
9J 
7J 

8 

1 2 


8i 
11 
8i 

8i 

1 6 


m 

1 1 

9J 

11 

1 9 


4i 

3 

^ 

1 .0, 


6 
3i 
51 
.1 0. 


6 

H 

5^ 
,1 2 



f inch. 

t. d. 
6 



1 
1 

1 
1 
2 

a 




1 



2 

4 



4 

1 

6i 

5 

6 

5 
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Table XIII. — continued. 



Plumber^ 8 Work, Pumps, Fittings to Hydraulic Works, 

Pipes, and Stopcocks. 



Item 56^ galvanized 

Ditto 57, ditto. Id. per foot extra 

Ditto 58, ditto 

Ditto 59, ditto 

Ditto 60, ditto 

Ditto 61, ditto 

Ditto 62, ditto 

Ditto 63, ditto 

Ditto 64, ditto 

Ditto 65, ditto 

Ditto 66, ditto 



Intebnal 


DIAmTII 


t. 


1 inch. 


1^ inch. 


14 inch. 


2 inch. 


8. d. 


«. 


d. 


«. d. 


«. d. 


8i 


1 





1 8i 


1 11 


1 H 


2 


1 


2 4 


8 6 


1 9 


2 


4 


2 8 


4 1 


1 2 


2 


1 


2 8 


4 5 


1 9 


2 


4 


2 11 


4 6 


2 8 


8 


6 


8 10 


5 7 


7 





10 


1 


1 H 


6 





9 


10 


1 2 


7 





94 


lOJ 


1 6i 


1 7 


1 


9 


2 1 


2 6 



78. Square way stopcock, keys or 
square heads, rivet bottom 

79. Ditto, screw bottom 

80. Square way stopcocks, 
screwed ends for iron pipe, 
screw bottom 

80a. Square way stopcock, union 
one end, screw bottom 

81. Ditto, union both ends, screw 
bottom 

82. Gas cocks, screwed for iron 

pipe 

83. Brass spanners 

84. Iron spanners 

85. Gun metal stopcock, screwed 
for iron pipe 

86. Gun metal gland stopcock, 
screwed for iron pipe 

87. Bound shank bib cock, rivet 
bottom 

h2 



Intebnal diahbtbb. 



I inch. 



8. d, 

2 2 

2 8 



8 S 

3 9 

5 

1 8 

6 



4 6 



10 



2 2 



I inch. 



«. d. 

2 6 
8 1 



4 4 



5 7 



8 



2 9 



} indi. 



«. 



8 



2 



6 

13 



d. 



8 



8 
6 
2 

6 

9 

8 

6 





1 inch. 



t. 



6 3 

7 4 



8 

9 

11 

5 
1 
1 

10 

21 

6 



6 
7 
8 

1 

4 




6 

3 
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Table XIII. — continued. 

Plumber'a Work, Pumpa, Fittmga to Hydravlic Worha^ 

Stopcocks. 



88. Item 87, screw bottom 

89. Screw ferrule bib cock, rivet 
bottom 

90 . Ditto, screw bottom 

91. Round shank ball cock, rivet 
bottom 

98. Ditto, screw bottom 

93. Screw ferrule ball cock, screw 
bottom 

94. Copper water balls 

95. Full way shield pattern range, 
or hob boiler, cocks 

96. Butt cock, screw bottom 

97. Round way stop cock, with 
iron spanner 

98,. Round way bath cock (one 
inch), from 11*. to 15*. 

99. Round way vat cock, with 
screw and nut one end and hose 
union at the other 

100. Round way ball cock, screw 
ferrule 

101. Copper ball to ditto 

102. High pressure ball valves, 
with screw ferrule for lead 
pipe, or screw cut for iron pipe 

103. Copper ball and rod to Item 
102 

104. Improved screw down cock, 
to be free from leakage under 
heavy pressure, stop rough, 
screwed for iron, gland top. . . 



Internal diameter. 



\ inch. 



«. d, 

2 8 



2 
3 

2 
2 

3 
1 

5 
3 



3 
1 



9 
3 

2 

8 

3 

8 

8 
4 





8 



35 



I inch. 



8. d, 

3 1 



3 

4 

2 
3 

4 
2 

6 
4 



3 
2 



6 


6 
1 




7 
1 



7 




{inch. 



.8, d, 

8 8 



1 inch. 



4 
4 

3 
3 

4 
2 

7 
4 



6 
3 



4 
2 





8 



8 

8 
3 

9 

8 



». d. 

7 4 

8 

9 1 



6 3 



6 

7 

9 
8 



3 
2 



2 
3 



40 146 



3 

4 

1 
6 



13 
9 1 



12 3 



18 

12 9 
6 



7 
3 6 



86 
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Table XIII. — continued. 

Prices of PhimbeT^s Work, Fittmga to Hyd/ra/uUo Works, 

Stopcocks and Valves. 



Square way stop cock^ keys or 
square heads^ rivet bottom 

Ditto, screw bottom 

Oas cocks, screwed for iron pipe 

Iron spanners 

Oiin metal stop cock^ screwed for 
iron pipe 

Gun metal gland stop cock^ 
screwed for iron pipe.. 

Bound shank bib cock^ rivet bot- 
tom 

Ditto, screw bottom 

Screw ferrule bib cock, rivet bot- 
tom 

Ditto, screw bottom 

Bound shank ball cock, rivet bot- 
tom 

Ditto, screw bottom 

Screw ferrule ball cock, screw 
bottom 

Copper water balls 

Butt cock, screw bottom 

Bound way stop cock, with iron 
spanner 

Bound way vat cock, with screw 
and nut one end and hose union 
at the other 

Bound way ball cock, screw ferrule 

Copper ball to ditto 

High pressure ball valves, with 
screw ferrule for lead pipe, or 
screw cut for iron pipe 

Copper ball and rod to Item 102 



Internal 


DIAMSTKB 


t. 


IJ inch. 


14 inch. 


If inch. 


2 inch. 


$. d. 


«. 


d. 


*. d. 


«. d. 


4 


10 


6 


18 


26 


9 7 


12 





29 


30 


• • • 


13 


10 


< • • 


32 


1 8 


1 


9 


t • • 


2 6 


15 


22 





• • • 


40 


27 


38 





t • • 


47 


8 4 


10 


6 


18 


26 


9 7 


12 





20 


29 


10 9 


13 


3 


23 


32- 


12 


14 


8 


25 


36 


8 4 


10 


6 


• . • 


• • • 


9 7 


12 





• . . 


• • • 


12 


15 





< • • 


• • • 


6 


10 





• • • 


16 


11 3 


15 





• • • 


35 6 


18 8 


26 





37 


55 


26 6 


36 





48 


65 


19 8 


27 


6 


. • • 


• • • 


10 


16 





• • • 


• • « 


13 6 


17 


6 


< • * 


45 


6 


10 





* < • 


16 
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Tablk XTII. — continued. 

Plumber's Work, Pumps, Fittings to Hydraulic Works, 
Valves, Hydrants, Street Pumps, dec. 



105. Cast iron high pres-\ 
sure sluice valve, gun Inch, 
metal faces and screws I 2 
and planed surfaces, [ 2| 
proved to 100 lbs. to the 3 
square inch > 

3 
4 
5 



£ 

4 
5 
6 



8. 

4 
5 
6 



106. Cast iron valves with 
metal spindles, stops, and 
seatings 



-< 



.20 
. 2 10 
.30 
.40 
.50 
I 6 ... 6 



Inch. 

4 
5 

6 

7 

8 

9 
10 
11 
12 



£ 8, 

. 8 8 
. 10 10 
. 12 12 

. 7 17 
. 9 
. 10 3 
. 12 16 
. 13 15 
. 15 



£ s. d. 

107. Stand pipe with swivel elbow, copper with gun 

metal mountings for 2-inch hose pipe 3 10 

108. Patent pillar hydrant or firecock, with 2 -inch 

valve 7 

109. Ditto, with 2Hnch valve 8 

110. Dwarf hydrant or firecock, with iron cover for 
footway, screwed two-inch brigade gauge 114 

111. Ditto, with iron cover for roadway, screwed two- 
inch brigade gauge 1 19 

112. Gun metal gland firecock, with cap spanner and 

hose wrench, screwed for two-inch brigade gauge 3 13 

113. Cast iron fluted pillar water post, with sel f-closing 
lever valve for drawing water in streets and court- 
yards 6 

114. Ditto, ditto, for ditto, and with hydrant for fire- 
hose 12 

115. Plain cast iron pump case for fixing against walls, 

with 60 feet loaded handle 6 

116. Ditto, for streets, with 60 feet loaded handle, 

fitted with cistern head 10 

117. Ornamental ditto, with ditto, and sink to ditto. .31 

118. Ornamental cast iron pillar pump case, fitted with 
wrought iron pendulum motion handle, with cast 
iron 3-inch working barrel, brass bucket, valve and 

valve door for well not exceeding 25 feet deep 8 8 ,0 
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Table XIII. — continued. 

Plurriber'a Work, Pumps, Fittings to Hydraulic Works, 

Hose Pipes, dc. 



119. Copper rivetted leather delivery 
hosepipe per foot 

120. Union hose screws for Item 119 ... 

121. Vulcanized india-rubber delivery 
hose pipe, per foot : — 

1 ply ... 

2 ply ... 

3 ply ... 

4 ply ... 

122. Canvas delivery hose pipe 

per yard 



iNOHGa ) 


ENBIDB DUHITKB. - 


1| inch. 


14 inch. 


1} inch. 


t. d. 

2 1 
5 6 


«. d. 

2 4 
6 4 


2 6 

8 


11 
1 6 

1 11 

2 5 


12 

1 8 

2 1 
2 9 


1 4 

1 11 

2 5 

3 


2 


2 3 


2 8 



Copper rivetted leather delivery hose 
pipe per foot 

Union hose screws for Item 119 

Yulcanized india-rubber delivery hose 
pipe, per foot : — 

1 ply . . . 

3 ply ... 

4 ply ... 
Canvas delivery hose pipe per yard 



Inches 


INSIDB DIAHmB. 


2 inch. 


2i inch. 


24 inch. 


8. d. 


8, d. 


«. d. 


2 9 


3 


3 3 


9 6 


10 6 


1 4 


1 6 


1 8 


1 11 


2 1 


2 4 


2 6 


2 9 


3 


3 4 


3 4 


3 9 


4 1 


3 


3 4 


3 9 



123. India-rubber canvas deli- 
very hose pipe, per foot : — 

1 ply . . . 

2 ply ... 

3 ply ... 

124. With galvanized spiral wire 
for suction add per foot 



InOHBS INTXBNAL DIAIORFBB. 


\ inch. 


{inch. 


2 inch. 


1 inch, 


«. d. 


8. d. 


8. d. 


«. d. 


5 


6 


7 


9 


8 


9 


10 


1 


18 


•0 11 


1 


1 4 


2 


2 


3 


3 
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Table XIII. — continued. 

Prices for Plumber' a Worh^ Fittinga to Hyd/raulic Works, 

Hoae Pipea, Fire £nginea. 



ludia-rubber canvas delivery hose 
pipe, per foot : — 

1 ply ... 

2 ply ... 
8 ply . . . 

With galvanized spiral wire for 
suction add per foot 



Inoh£S internal diamxtbb. 


1|^ inch. 


14 inch. 


1| inch. 


2 inch. 


8. d. 


«. d. 


«. d. 


«. <L 


10 


11 


1 


1 2 


1 2 


1 4 


1 6 


1 8 


1 6 


1 8 


1 11 


2 2 


4 


4 


5 


6 



India-rubber canvas delivery hose 
pipe, per foot : — 

1 ply .... 

2 ply... 

3 ply ••. 

With galvanized spiral wire for 
suction add per foot 



Inches internal diameter. 


2} inch. 


24 inch. 


2} inch. 


3 inch. 


8. d. 

1 4 
1 10 

2 5 


«. d. 

1 6 

2 
2 8 


«. d. 

1 8 

2 3 
2 1 


t. d. 

1 10 

2 6 
8. 2 


7 


8 


9 


10 



Inches internal diameter. 


Z^ inch. 


34 incli. 


3} inch. 


4 inch. 


8. d. 


«. d. 


8, d. 


«. d. 


2 


2 3 


2 6 


2 9 


2 9 


8 


3 8 


8 6 


3 5 


3 8 


4 


4 4 


11 


1 


1 1 


1 2 



India-rubber canvas delivery hose 
pipe, per foot : — 

1 ply ... 

2ply ... 

8 ply ... 

With galvanized spiral wire for 

suction add per foot 



125. Fire engine for 4 men, painted wood cistern, 
holding 40 gallons, mounted on cast iron wheels, 
fitted with two 8-inch brass barrels, 1^-inch suction 
cock and cap, &c. &c. ; two five feet lengths of 1|- 
inch leather suction pipe and copper rose, all com- 
plete, to discharge 20 gallons per minute 40 feet 
nigh .• 

126. Ditto, for eight men, ditto, ditto, ditto, to throw 
80 gallons per minute 50 feet high 



& s. d 



20 
85 
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Table XIII. — continued, 
Flm/wher's Work, Fire Engines — Repaira, 

127. Fire engine, fitted in oat cistern with driving £ a. d. 
box and side boiies for brass pipe and suction, 
mounted on elliptic springs, strong wood spoke 

wheels, wrought iron fore-locking carriage, &c. &e. 

Engine for 16 men, 5 inch barreU 100 

Ditto, for 20 ditto, 6 inch ditto 110 

Ditto, for 30 ditto, 7 inch ditto 120 

Ditto, for 40 ditto, 8 inch ditto 135 

Repairs to Bhass Pumps. 

128. Working box with brass clacks 
complete, including leathers. ..each 

129. Brass clacks and leathers for 
ditto each 

130. Cupped leather for buckets 

131. Taking down, cleaning and oil- 
ing the works and putting together 
again each 

132. Brass buckets and suckers fixed 
withallcomp]ete,includingleathei 
clacks, keys, colhirs and tow, ..each 

133. Gun metal or copper jump rods, turned, including 
brass couplings, collars or nuta and fittings, put to 
work each per lb. 2 

134. New clothing to stuffing boxes „ 1 

135. Flanges or joints to hydraulic engines or lift pumps, 
opened and closed, labour only each single joint 1 

136. Add half the price in wells 50 feet deep. 

137. Add three-fourths the price in wells from 50 to 
100 feet deep. 

138. Add double the price in welle niore than 100 feet 
deep. 

139. E,epairs to pillar pnmps, brass bucket with 
leathers and clack complete, for 3^ inch pumps... each 15 

140. Ditto, ditto, 4 „ ... „ 17 

141. Brass sucker, all complete 8J „ ... „ 8 

142. Ditto, ditto, 4| „ ... „ 11 

143. New leathering bucket, including clack „ 4 

144. New clack, only to bucket or sucker „ 1 

145. Steel bushing eyes to tops of rods per set 2 



3 inch. 


Sltoob. 


4 inch. 


,. d. 
10 


.. d. 
12 


.. d. 

U 


1 6 

2 6 


1 10 

2 9 


2 3 

3 


7 6 


8 6 


9 6 


8 6 


10 9 


13 
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Table XIII. — continued. 



Plumber's Work, Labour — Repairs, Valves. 



146. Fixing bib cocks with one soldered 
joint, including balls each 

147. Fixing stop-cocks with two sol- 
dered joints „ 

148. Drilling cisterns for cocks „ 

149. Grinding old cocks water tight, 
including new plugs, common 
water way „ 

150. Boiler screws „ 

151. Ditto, ditto, with double nuts „ 

152. Boiler screws extra long „ 

153. Union joints for lead pipes fixed, 
including soldered joints „ 

Fixing bib cocks with one soldered joint 

including balls each 

Fixing stop-cocks with two soldered 

joints „ 

Drilling cisterns for cocks „ 

Grinding old cocks water tight, in- 
cluding new plugs, common water 

way ... „ 

Boiler screws „ 

Ditto, ditto, with double nuts „ 

Boiler screws extra long „ 

Union joints for lead pipes fixed, in- 
cluding soldered joints „ 



8. d, 

2 4 

4 

1 2 



5 8 

3 8 

4 
4 

6 



8, d. 

2 10 

4 10 
1 4 



7 
4 
5 
5 



2 
9 

6 



8 6 



1 inch. 




«. d. 

3 10 

6 6 
1 6 



9 

7 

9 

11 



9 
6 





10 



154. Brass valves, spindle . . .each 

155. Ditto, long spindle ...each 

156. Ditto, with screws, nuts, 
and unions for cisterns ...each 



1 inch. 


1 J inch. 


2 inch. 


3 ineh. 


8. d. 
2 

2 9 


8, d, 

3 6 

4 8 


8. d, 

5 6 
7 


«. d. 

12 
15 6 


6 


10 6 


17 


40 



K 
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Table XIII. — continued. 
PlumAer'a Work — Capper Work in Lightning Conductors. 



157. Washers, wastes for 
lead cisterns each 

158. Ditto, with screws 
and nuts for iron or 
slate cisterns each 

159. Ditto, with unions 
for slate cisterns . . .each 

160. Washers and plugs 

each 

161. Ditto, with screws 
and nuts for iron or 
slate cisterns each 

162. Ditto, with unions 
for slate cisterns... each 

163. Add for fixing ail 
included each 



1 inch. 


iUi 


inch. 


2 inch. 


8 inch. 


4 inch. 


8. d. 


t. 


d. 


1. 


d. 


«. d. 


t. d. 


2 


3 


6 


5 


6 


15 


30 


4 


7 





11 


6 


24 


42 


5 3 


9 





14 


6 


• • • 


• • • 


2 


3 


6 


6 





15 


30 


4 


7 





11 


6 


24 


42 


5 3 


9 





14 


6 


• • • 


• • • 


1 3 


1 


9 


2 


3 


4 


6 



Copper Work in Lightning Conductors. 

(All fixed.) 

164. Copper tubes, 1 inch outside diameter and ^ of an s. d. 
inch thick, including all screw and socket ends and 
connexions per lb. 2 •S 

165. Copper bands to curve of ridge roll ^ of an inch 
thick, and any required width, including all necessary 
connexions with rivets and underplate per lb. 2 

166. Copper bands, flat in underground conductors, J 
inch thick, and of any required width, including con- 
nexions per lb. 1 10 

167. Copper eaves, 6 inches in diameter, weighing If lbs. 
per foot lineal, including all stays and brackets for 
fixing per lb. 2 

168. Solid round copper spindles or rods ^ inch diameter, 
with screw and socket at one end and pointed at the 
other per lb. Ill 

1Q9. Copper stack pipes, 4 inches in diameter, weighing 

2 lbs. per foot run • per lb. 1 11 

I 
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Table XIII. — continued. 

Plumber's Work — Copper Work in Lightning Conductor^ 

Leadwork. 

170. Copper heads and shoes for the above stack pipes a. 

per lb. 2 

171. Copper holdfasts for fixing tabular conductors g, 



d. 




172. Screw connexions or unions of copper, when used 
separate from the flat or tubular conductors .. per lb. 

173. Copper rivets „ 

174. Sheet copper cut to pattern ^, 

Leadwork. 

175. Milled sheet lead per cwt. 

176. Add for cutting to dimensions ^^ 

177. Laying and fixing ditto^ including nails and 
labour^ but exclusive of any soldering 

178. For ditto with old lead 

179. Soldering joints^ \\ lbs. solder per foot, per foot run 

180. Ditto 2 lbs. solder per ditto 

181. Close nailing to sheet lead with copper nails 

182. Ditto, with iron nails 

183. Lead for cramping per cwt. 

184. Drawn lead pipes ,> 

186. Soldered rain-water pipes ,> 

186. Heads to rain-water pipes ^ 

187. Labour in fixing pipes » 



1 8 
1 11 









1 
1 



44 

3 
6 
1 

1 





22 

27 

33 

33 

3 



9 

7 

6 




5 
9 

4 

H 

6 







188. Soldering joints on new lead pipes^ 
allinduded each 

189. Tinning ends of pipes for jointing 

each 

190. Jennings' patent joints for connect- 
ing pipes without the aid of fire or 
soMer each 



] inch. 


UBB PlPl 

1 inch. 


■a. 

H inch. 


s. d, 

1 


». d, 
1 3 


(. d. 

1 6 


• • . 


19 • 


1 11 


2 


2 6 


3 



Soldering joints on new lead pipes, all 

included each 

Tinning ends of pipes for jointing . . .each 

Jennings' patent joints for connecting 

pipes without the aid of fire or solder 

each 



14 inch. 


itbbPifi 
2 indi. 


8. 

2iinoh. 


«. d. 
1 9 

2 


«. d. 
2 3 
2 6 


(. d. 

2 9 

3 


3 6 


4 


4 ft 



ESTIMATE AND PRICE BOOK. 



109 



Table XTII — continued. 
Plumber^a Work — Zincwork. 



SOOKBT PiPIS. 

3 inch. 4 inch. 5 inch. 


t. d. 
2 

2 8 


8, d. 

2 6 

3 4 


«. d. 

3 

4 


6 


7 6 


* • . 



Soldering joints on new lead pipes^ all 

included each 

Tinning ends of pipes for jointing... each 
Jennings^ patent joints for connecting 

pipes without the aid of fire or solder 

each 

191* Laying and jointing cast iron pipes^ yarn, lead 
and everything included, in 6 feet lengths, 

for li inch bore per 6 feet length 

192. Ditto, ditto, ditto for 2 inch bore 

193. Ditto, ditto, ditto, in 9 feet lengths, 

for 3 in. bore per 9 feet length 

194. Ditto, ditto, ditto, for 4 in. 

195. Ditto, ditto, ditto, for 5 in. 

196. Ditto, ditto, ditto, for 6 in. 



» 



}f 



if 



79 

99 



99 
99 
f9 



1 
1 

2 
2 
3 
3 




3 


6 

5 



99 
99 



99 



ZiNCWOEK. 

197. Zinc laid complete on flats, the 
dimensions of the rolls to be taken in 
measuring the lengths. . . per ft. super 

198. Ditto in verandahs ... 

199. Ditto in conical roofs.. 

200. Ditto flashing in lieu of lead 

201. Zinc semicircular eaves gutters, 5 
inches in diameter, fixed complete 

per foot run 

202. Zinc rain-water pipes, 8 inches di- 
ameter, fixed complete... per foot run 

203. Heads to 3-inch rain-water pipes, 
O.G. pattern each 

204. Shoes to 3-inch ditto each 

Materials. 

Brass screws, per lb., 2*. 4rf. ; brass chain, per lb,, Zs. ; brass 
cocks of large size, brass clamps, large washers, per lb.. Is. 9d. ; 
cast iron in pipes for pumps, per cwt., 12^. ; copper nails, cast, 
per lb., la. 3^. ; copper nails, cut, per lb.. Is. 3d. ; copper nails. 



16 oz. 

perfect 

saper. 


21 oz. 

per foot 

super. 


26 oz. 

per foot 

Boper. 


«. d. 
4| 

5i 
6i 
7 


8, d, 

6 

7i 
8i 
8f 


«. d. 

7i 
8f 
9f 
lOi 


^ 


6 


7i 


8J 


4J 


5J 


• • . 
... 


3 
1 6 


• • • 

• • • 
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Table XIII. — continued. 

wrought, per lb., 2*. 6d, ; copper screws, bolts, and nuts, per lb. 
2*. ; copper wire, per lb., 1*. 6d. ; copper gratings, per lb., 1*. Sd. ; 
copper air vessels, per lb., 1*. lOd,; copper, sheet, cut to figure, 
per lb., 1*. 4rf.; currier's dubbing, per quart, 1*. 10^.; India- 
rubber flanges for pipes, per lb., 7*. ; iron cement, per lb., 5rf. ; 
leather for buckets, suckers, &c., per lb., 2s, 3d.; lead-headed 
nails, per lb., Sd,; rope yarn, per lb,, 6d.; rosin, per lb., IJrf.; 
sal ammoniac, per lb., lOrf. ; spirits of salts, per quart, 2«. ; solder, 
^ tin and § lead, per lb., Sd. ; solder § tin and ^ lead, per lb., 
1*. Id,; tallow, per cwt., 60*.; tin, in ingots, per cwt., 120*.; 
tow, per lb., 44. ; zinc in sheet, per cwt., 37*. 



TABLE XIV. 
GAS FITTINGS. 

Pipes — Cast IroUy Spigot and Faucet, including all digging 
to a depth not exceeding 2 feet below the surf ace, filling, 
ramming, laying and jointing, lead and yam and every 
other necessary; fitting, fiodng and entire completion, 
everything included, except taking up and relaying pavi/ng 
or pavement. 

lUTEUVAL DIAMETEB OB BOBB. 



Weights per length 

1. Cast iron pipes in 6 feet lengths in- 
cluding one lead joint to each length 

per yard lineal 

2. Ditto in 9 feet lengths including one 
lead joint to each joint . . .per yd. lineal 

8. Add for additional joints each 

4. Ditto socket branches of same thick- 
ness of metal as the pipes to which 
they are connected each 

5. Cast iron T^s of ditto „ 

6. Ditto bends and elbows ditto ... „ 

7. Caps, collars and plugs to ditto „ 

8. Cast iron spigot flanges and sockets „ 

9. Digging, filling and ramming below 
the above specked 2 feet; for every 
additional foot, add per 12 yds. lineal 



24 inch. 


2 inch. 


2i inch. 


31 lbs. 


48 lbs. 


98 lbs. 


8. d. 


«. d. 


«. d. 


2 2 


2 6 


8 4 


• • • 


2 4 


3 


10 


1 


1 2 


5 


6 


7 6 


3 6 


4 9 


6 6 


3 


4 


5 6 


2 


2 6 


3 


... 


2 9 


3 3 


1 8 


1 3 


1 3 
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Table XIV. — continued. 



Oaa Fittinga. 



IirrERNAL DIAMETER OB BOBB. 



Weights per length 



Cast iron pipes in 9 feet lengths includ- 
ing one lead joint to each joint 

per yard lineal 

Add for additional joints each 

Ditto socket branches of same thickness 
of metal as the pipes to which they 
are connected each 

Cast iron T^s of ditto 

Ditto bends and elbows ditto 

Caps^ collars and plugs to ditto 

Cast iron spigot flanges and sockets 

Digging, filling and ramming below the 
above specified 2 feet ; for every addi- 
tional foot add per 12 yards lineal 



yy 



)i 



it 



i> 



3 inch. 


4 inch. 


Sincli. 


112 lbs. 


140 lbs. 


224 lbs. 


8. d. 


* d. 


». d. 


8 6 


4 8 


6 6 


1 5 


1 8 


2 2 


10 6 


13 


16 


8 8 


11 6 


14 


7 9 


10 6 


18 


3 9 


4 6 


5 3 


4 8 


5 9 


6 9 


1 4 


.1 4 


1 4 



CodcSf Valves, Conneayiona, Wrought Iron Welded Pipes, 
Sockets, Burners, including fittings, jointing, and fijxvag, 
aU complete. 



10. Brass cocks, brackets for, of 
iron each 

11. Ditto, ditto, pillar lantern, 
straight each 

12. Ditto, ditto, elbows „ 

13. Ditto, ditto, L swivel from 
iron each 

14. Ditto, ditto, main „ 

15. Ditto, ditto, screwed from 
barrel each 

16. Ditto, brass, pillar or pendant 
for^ iron each 



i inch. 



8, d. 



1 6 



j inch. 



$. 



1 
1 

8 

2 



d. 



8 

8 

6 

4 

9 
6 



4 inch. 
I, d. 

4 



1 6 

1 10 

8 9 

2 7 

2 
1 9 



finch. 



I, d. 

5 3 

1 10 

2 8 

4 1 

8 4 

8 

2 6 
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Table XIV. — continued, 
Oaa Fittings. 



17. Cup and ball joints^ brass, 
with ceiling plates each 

18. Union joints for metal pipes, 
brass each 

19. Ditto for iron pipe ... each 

20. Ditto for steam pipe^ extra 
strong each 

21. Lambert's globular high pres- 
sure steam valve each 

22. Gun metal steam cocks, or 
with throttle valves each 

2S. Gas main cocks, with metal 
plug and spanners each 

24. Iron cocks screwed to barrel 
with spanners each 

25. Wrought iron welded pipe, 

per foot 

26. Connecting pieces, long 
screws each 

27. Elbows^ bend^ and springR> 

each 

28. Tees „ 

29. Crosses „ 

SO. Sockets, and plugs, and nuts, 

each 

81. Fish-tail gas burners, Nos. 1, 
2, and 3, or bat's wing . . . each 

82. Plain brackets, single joints, 
with cock and cover plate, 
IS'^xW each 

83. Brackets, double jointed, 12 
to 18 inches long each 

84. Ditto, or the above with uni- 
versal joint add 

85. Flexible tube pipe, with 
glazed surface per foot 



i inch. 



8, d. 







6 



2 

3 

7 

6 

6 

9 

3 

1 



I inch. 



8. d. 



9 

1 



2 2 



8i 

8 

7 

7 

1 



4 



1 



4 



7 3 



3 6 



6 



i inch . 



8, d. 

5 3 

1 

1 3 

1 9 
5 6 
4 6 
3 

2 5 
4 
9 

n 

8 

1 3 

6 

1 



4 6 



8 3 



4 
8 



I iDoh. 
i. d, 

7 

1 3 

1 9 

2 9 
7 
7 3 
4 9 

3 
^ 
10 

9 

10 

1 6 

6 



7 6 

13 

6 

1 6 
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Table XIY .'^-continued. 



Gas Fittinge. 



Brass cocks^ brackets for main^ 

each 
Ditto, ditto, screwed from barrel, 

each 
Ditto, brass, pillar or pendant for, 

iron, each 

Cup and ball joints, brass, with 

ceiling plates, each 

Ditto, for iron pipe each 

Ditto, for steam pipe, extra 

strong, each 

Larabert^s globular high pressure 

steam valve, each 

Ouu metal steam cocks, or with 

throttle valves, each 

Gas main cocks, with metal plug 

and spanners, each 

Iron COCKS, screwed to barrel with 

spanners each 

Wrought iron welded pipe 

per foot 
Connecting pieces, long screws, 

each 
Elbows, bend, and springs. . . „ 

Tees 

Crosses 

Sockets, and plugs, and nuts, 

each 
Flexible tube pipe, with glazed 

surface per foot 



1 inob. 



8 

4 

3 6 

12 

2 9 

4 
11 
10 9 

6 

4 9 

6 






1 
1 
1 



H incli. 



«. d. 

12 3 

6 6 

4 9 

• • • 

4 9 

6 
15 
15 6 
10 

7 6 
9 





2 



2 
7 
2 10 



1 
1 



1) inch. 2 incIi. 



«. d. 



20 
8 



9 
9 



1 9 

2 7 

9 



5 9 

7 6 

20 

23 

16 

10 

1 

2 3 
2 8 

2 3 

3 2 

11 



$. d. 



35 



14 



10 

11 
30 
40 
22 



17 





1 


6 


3 


6 


3 


6 


3 


6 


4 


6 



1 2 



86. Brackets, 8 feet long, extra strong, with strong back s. d. 
plates for 4 bolts, strong universal joint at back, uni- 
versal swivel joint at the end, cocks, burners, and bolts 
complete each 40 

37. Cast iron wall box for supporting extra strong 

bracket each 5 

I 
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Tablb XIV .•— continued. 
Oaa Fittmgs. 



9. d. 



38. Common double-jointed brackets^ 3 feet long, 3 stronp^ 
back plates for 3 bolts, swivel joints at the back, uni- 
versal arms at the end, cocks, burners, and bolts com- 
plete each 16 

30. Common single-jointed wall brackets, with swivel 
joints at the back, cocks and finger elbows complete 

each 7 

Patent Cast Iron Wet Oaaometere. 



£ f. d, 

40. 2 light 18 

40a. 3 ditto 1 10 6 

41. 4 ditto 1 16 

48. 6 ditto 3 3 

43. 10 ditto 4 4 

44. 16 ditto 6 5 

45. 24 ditto 7 7 

6 



46. 30 ditto 



••%••• 



11 11 



47. 50 light 15 10 

48. 80 ditto 84 

49. 100 ditto 80 

50. 140 ditto 83 10 

51. 200 ditto 88 

52. 240 ditto 43 

53. 800 ditto 52 







d. 










Patent Wrought Iron Wet or Dry Oaaometers. 



54. Slight 2 4 

56. 5 ditto 2 10 6 

56. 10 ditto 3 7 6 

57. 20 ditto 4 6 6 

68. 30 ditto 5 16 



£ *. 

59. 45 light 8 10 

60. 60 ditto 11 10 

61. 80 ditto 14 10 

62. 100 ditto 18 

63. 150 ditto 26 10 



d. 

6 






Stocks, Dies, and Taps for Iron Pipes. 
64. For \ in., f in. iron tube with 4 taps 



66. 
66. 
67. 
68. 
69. 
70. 



\ in., f in., ^ in. ditto 

I in., I in., | in., J in. ditto 

\ in., f in. ditto 

I in., I in., 1 in. ditto 

1 in., \\ in., \\ in. 2 in. ditto .. 
1^ in., 14 in., 2 in. ditto 



if 
ff 

» 

}f 



6 
8 
4 
6 
8 
6 



» 
ft 

» 
» 



« «. 

1 1 
1 11 

2 6 

2 

3 3 

7 17 

8 



d. 


6 







SUx^, Dies, and Taps for Brass Tvhes. 
71. For I, ^, I, and I inch per set 16 6 




SPECIFICATION 

FOR PERMANENT WAY. 

No. I. 



Timber Cross Sleepers, and (he Contractor s or Ihe Vlgnoles 
Pattern Sail; Single Line of Way, about 20/eei/orma- 
tion,b/c'et6 inches gavije. Sleepers; Ballast; Manu- 
facture of Bail, I^shitiff Plates, Bolts, Nuts, and Dog- 
S^iies. (See Plates.) 

The Sleepers to te provided for the permanent way 
Bhall be 10 feet long by 10 inches by 5 inches, roughly 
squared; the joint sleepers shall be 12 inches by 6 
inches ; the average spaces from centre to centre of 
sleeper shall be 3 feet, except on steep inclines, where 
they are to average 2 feet from centre to centre. All the 
limber used must be of a durable character, and such 
BH is fully approved of in the country for the pur- 
poses of construction ; such as the best satin-wood, iron- 
wood, jack, ebony, &g. ; and no timber must be brought 
upon the work that is not fully approved of by the 
engineer. It may be necessary, in order to open a por- 
tion of the railway as soon as possible, that the con- 
tractor should be allowed to use for the first length of 
line to be laid continuously, (say) 30,000 sleepers of the 
best Baltic fir, instead of the above-named woods. On this 
point special instructions will be given by the Engineer, 
and in the event of such sleepers being used, they shall 
be thoroughly creosoted under a particular specification, 
and to the extent of 10 lbs. of creosote per cubic foot of 
timber. 

The Ballast shall be broken stone, well cleaned cabook 
gravel or river ballast, 2^ cubic yards per yard lineal, 
1 2 
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and coarsQ clean sand may be allowed for the bottom 
ballast to one-third of the total depth. 

TAe Bail will be 72 lbs. per yard, of the Contractor's 
form or Vignoles' pattern, with an adequately broad 
base, according to the template to be examined with this 
specification in the Engineer's office, and to which the 
rails must all be accurately rolled. 

No rails will be received varying more than 1 lb. per 
yard from the weight determined on. The length of 
rail to be 21 feet, but with such proportions of 18 and 
1 5 feet lengths as may from time to time be ordered. 
No variation from the lengths determined on exceeding 
one-eighth of an inch will be allowed. 

The entire mode of manufacture, as well as the 
quality and mode of preparation of the iron used, shall, 
be such as the Engineer shall decide and fully approve 
as calculated in his opinion to produce rails of the best 
quality. 

Each rail is to be made from a pile not less than 
9 inches high by 8^ inches broad, and containing not 
less than one-third of its whole weight of No. 2 iron. 
The disposal and dimensions of the bars in the pile will 
be hereafter determined by the Engineer. All the bars 
are to be of uniform section, and in whole lengths, no 
short or irregular-shaped pieces, scraps or rough ends 
of bars being used. 

The pile is to be rolled at a welding heat into a 
bloom of about half the original sectional area, which 
being again raised to a welding heat is to be rolled into 
the rail. 

The manner of making of the No. 2 iron to be used 
in the pile must be such as to be approved of by the 
Engineer. Each slab or bar must be worked at two 
heats, and the pile from which it is formed must be of 
large size and contain only perfect bars. 

The Engineer is to have the power of altering the 
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arrangement of tlie rail pile, or the general method of 
manufacture during the progress of the contract in any 
way he may consider expedient or advisable in his 
opinion, it being however understood that he shall not 
increase the proportion of No. 2 iron used. 

The quality of the finished rail aa regards toughness, 
strength, shape, and finish, shall be such as is satisfactory 
to the Engineer, who shall ha,ve power to test the same 
in any manner he may think suitable, and at the Con- 
tractor's expense. 

The whole of the rails must be of uniform section 
throughout, and perfectly true and straight, and any 
that are bent or warped during the manufacture must 
be straightened by pressure and not by hammering. 
They shall be perfectly sound and free from cracks, Haws, 
splits, scoriffi, imperfect welds, or defects of any kind ; 
and the ends shall be cut accurately square and true. 

Each rail is to be stamped on the side distinctly with 
the maker's name, and the month and year of the 
manufacture, and the initials of the railway company. 

Holes shall be drilled in the rails in such positions as 
shall be determined by the engineer, either for holding 
down the rails, for fishing, or for any other purpose ; 
any variation of more than 1-32 of an inch from the 
correct sizes or positions of the holes, wiU render the 
rail liable to be rejected. 

All labour and assistance, tools, gauges, apparatus, 
&o., which the Engineer may require for the purpose of 
testing, inspection of, weighing or gauging the rails, or 
for the purpose of otherwise satisfying himself of the 
due performance of the conditions of the contract, shall 
be provided by the Contractor, free of charge, either at 
the works or at the place of shipment, or both, as may 
be required by the Engineer, 

The Contractor will be required to enter into a 
guarantee to supply, free of charge, new rails to the 
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extent of any which may be certified by the Engineer to 
have failed, from defective quality of material or of 
manufacture, at any time not exceeding two years from 
the time of opening for public traffic of that portion of 
the railway on which they are laid. 

The Thhing plates are to be f inch thick, of a section 
to fit the under side of the head and upper side of the 
flange of the rail. 

A correct template will be furnished to the Contractor, 
and the plates, when finished, must exactly correspond 
therewith. 

The plates are to be sixteen inches long, and must be 
sawn off square without burrs or deformities at the ends. 

They are to be perfectly straight and smooth on every 
surface, free from twist, and of uniform section throughout. 

The description of pile for rolling the fishing plates, 
and the kind of material used therein, shall be such as 
are satisfactory to the engineer, and must be specially 
sanctioned by him. 

The quality of iron in the finished fishing plates shall 
also be subject to his approval, and they shall be sub- 
mitted to such test as he may think necessary, and at 
the contractor's expense. 

Each plate must be drilled with four square holes, of 
such dimensions and placed in such positions as the 
Engineer will direct. 

These holes must be clean and true, square through 
the plate, and exactly in the centre of the breadth, free 
from burrs on either side, and perfectly accurate in size 
and position. The manner of making the holes shall 
be such as to be approved by the Engineer. 

After the holes are made, every fishing plate is to be 
heated and immersed in boiled linseed oil. 

The patent right must be paid by the Contractor. 

The Bolts will be f inch thick, and 3^ inches long, from 
the under side of the head, which will be half-round. 
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They must be square for half an inch under the head. 
The Nats will be square. 

The bolts and nuts must exactly correspond, both in 
make and dimensions, with patterns to be deposited with 
the Engineer, and duplicates of which will be furnished 
to the Contractor. They are to weigh one pound each. 

The iron is to be of a strong fibrous quality, equal to 
"best" Staffordshire, and shall be specially subject to 
the approval of the Engineer. 

The method of manufacture, whether by machinery or 
by hand, shall be such as the Engineer shall approve. 

The bolts are to be made from square iron, swaged 
down, and the heads are to be worked out of the solid, 
and not welded on. 

The workmanship and finish must be fiiUy equal to 
that of the patterns ; the forging is to be perfectly sound, 
square, and true, especial eai'e being taken that the 
internal faces of the head and nut are exactly square ivith 
the axis of the bolt. 

The thread is to be Wbitworth's standard, to be clearly 
cut, and to hold full to within two inches of the head. 
The nut is to fit so tight upon the bolt that it cannot be 
moved without a spanner. 

The bolt, when screwed, must pass freely up to its 
head, into a hole 13-16 of an inch square. 

The bolts and nuts are to be well oiled, and packed in 
good strong cases, well secured, and fit for a sea voyage. 

The Dog Spikes are to be 6 inches long and | inch 
square, with a wedge point. The head to be 11-16 deep, 
and to project half an inch over the flange of the rail, 
with ears of \ in. by 11-16, projecting \ in. at each side 
of the head. 

The spikes must correspond in make and dimensions 
with patterns, to be deposited with the Engineer, and a 
duplicate of which will be furnished to the Contractor. 
They shall be made from iron of a strong fibrous 
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quality, and so tough that the head when hammered 
cold shall b^nd and not break off with a brittle fracture. 

The head is to be worked out of the solid, and neatly 
formed. The workmanship throughout is to be fiilly 
equal to that of the pattern. 

The dog spikes are to weigh 2500 to the ton, or 
tV lb. each. They are to be packed in strong casks well 
secured. 



SPECIFICATION OF PEEMANENT WAT.— 

No. II. 

Gauge of Railway ^ 4 feet 8 J inches. Double-headed Rails on 
cast-iron Chairs. The manufacture of Bails, Fishing- 
plates. Fish-bolts and Nuts, Spikes, Chairs, and Wood 
Keys. Crossings : manufacture of Points and Wing Bails, 
and Switches. {See Plates.) 

I7ie Bails are to be of the form known as double-headed 
or double T- A template of the form of rail required 
will be supplied to the Contractor, and the rails must be 
made exactly thereto. 

The weight of the rails is to be 74 lbs. per yard. The 
length of the rail is to be 21 feet, but, for the conveni- 
ence of the manufacturers, a quantity, not exceeding 5 
per cent., will be received 18 feet long. It is to be 
understood that these shorter rails are to be cut from 
longer ones, that are imperfect at the ends. No variation 
exceeding one-tenth of an inch in length, or one per cent, 
in weighty will be allowed. 

The rail is to be rolled from a pile 8^ inches wide and 
9J inches deep. This pile is to consist of a top and 
bottom slab, and, intermediate to these, of layers of 
puddle bars. The top and bottom slabs are each to be 
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of the uniform thickness of at least 2 inches, nd are to 
be of the whole width of the pile, and they areto be pre- 
cisely similar in every respect. 

The intermediate puddle bars are to be | ich thick, 
of two unequal widths (together equal to tie whole 
width of the pile), so as to break joint. Thetop slab 
and bottom slab, and the intermediate puddle ars, are 
to be of the whole length of the pile, 

The top and bottom slab in the pUe must always be 
of sufficient dimensions to form together fully ii per 
cent, of the whole quantity of iron in the pile. Each 
slab is to be made iu one of the following mdes — 
viz., 1st, of a bloom consisting of two puddit balls 
thoroughly worked together under a five-to: tilt 
hammer, wrought on all sides, and thoroughly upet in 
all directions at the ends as well as at the sides and 
reduced to a compact ibrm and finished by roUii? to 
the required size of the rail pile. Should any piddle 
ball break asunder under the hammer, it is to be rejeted 
and cast aside ; or 2ndly, the top and bottom slab lust 
be formed in the following manner :— The puddle hlls 
are to be reduced by rolling into bars not thicker tan 
I of an inch of two unequal widths (togetlier equalto 
the whole width of the pile) so as to break joint, A 
pile 8 inches wide and 9 inches high is to be formedof 
these bars, each bar to be of the whole length of fee 
pile; this pile is to be heated to a welding heat, aid 
reduced by rolling to a bloom 6 inches wide \i'^ 7 inche 
high ; this bloom is to be reheated to a welding hea, 
and roUed into the slab of the dimensions befop 
specified. 

AU the surfaces of the slabs are to he clean, smooth, 
and regular, free from cinder, cracks, flaws, or other 
defects. 

The rail pile is to be rolled or hammered at a welding 
heat into a solid bloom 5 inches wide and 6 inches deep, 
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which isigain to be raised to a welding heat and roUed 
into the:ail. 

The iingineer is to have the power of altering the 
arrangeaent of the pile, or the method of manufacture 
during he progress of the work, in any way expedient 
or desiable in his opinion ; it being, however, under- 
stood tiat he shall not increase the proportion of iron 
in the:op and bottom slab. 

The quality of the finished rails as regards toughness 
and srength, shall be such as shall be satisfactory to 
the Eigineer ; they must be of uniform section through- 
out, ad perfectly true to the template. They must be 
strai/ht and sound, free from splits, cracks, flaws, scorise, 
impcfect welds, or defects of any kind ; and the ends 
are. i) be cut perfectly true and square. 

Bch rail is to be stamped on one side distinctly and 
in sitable characters with the maker's initials, the month 
an^year of manufacture, as also with the initials of the 
raitvay company, and the weight per yard of the rail. 

!^he rails will be required to have two round bolt 
hoes made at each end for the fishing plates. These 
hces must be clean and without burrs on either side, 
saare through the rail, and placed exactly in the proper 
psition, as shown in the drawing. 

Any variation from the positions, or from the correct 

ffles of the holes, will render the rail liable to be re- 

jcted. If any difficulty is found or defect created by 

)unching any of these holes, then they are to be drilled. 

The Mshing-plates are to weigh lUbs. each, and must 

exactly correspond in every respect with a template 

which will be furnished to the Contractor. 

They are to be sawn off square without burrs or de- 
formities at the ends, they are to be perfectly straight 
and smooth on every surface, free from twist, and of 
uniform section throughout. 

The fishing'plates are to be made from the besl^ 
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■ioughest, and strongest description of No. 2 iron, such 
aa shall he satisfactory to the Engineer, or of such iron 
as shall be specially approved and Banctioaed by him. 

One half of the fishing-plates are to be pierced each 
with four round holes, and the other half each with four 
square holes ; these holes are to be respectively 1 inch 
diameter and I inch square. 

The holes must be clean and true, square through 
the plate, free from burrs on either side, and perfectly 
accurate in size and position. 

Any variation from the proper positions or from the 
correct sizes of the holes will render the plate liable to 
be rejected. 

After the holes are made every plate is to be heated 
and immersed in hot hoUed linseed oil, and every care 
must be taken to do this before any oxidation whatever 
seta in. 

Each fishing-plate is to be stamped distinctly with the 
month and year of manufacture, and the initials of the 
railway company. 

The Fish Bolts are to be | of an inch diameter with 
. a J of an inch square neck, the length of the neck 
being f of an inch measured from the under side of the 
bead. 

The bolts are to be formed from 1-inch square bars. 
The heads are to be round, and are to be worked out of 
the solid, and not to be welded on. 

The Nuts are to be square and tit tight upon the bolts. 
The forging is to be perfectly sound and true, and the 
threads are to be Whitworth's standard, to be cleanly 
cut, and to hold fuU within a distance of 2;^ inches from 
the under side of the head. 

The bolts and nuts are to be made of the very best 
and toughest Staffordshire irou^ samples of which are to 
be furnished to the Engineer and to be approved by 
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manner the Engineer may consider desirable. Every 
bolt and nut, when finished, is to be heated and im- 
mersed in hot boiled linseed oil before any oxidation 
whatever commences. 

The Spikes must exactly correspond in make, form, and 
dimensions, with a sample which will be supplied to the 
Contractor ; the heads are to be worked out of the solid 
and not to be welded on. The instant every spike is 
finished, and whilst quite hot, it is to be immersed in 
hot boiled linseed oil; if the spike is not sufficiently 
hot, it is to be reheated, and if any oxidation whatever 
takes place the spike will be rejected. 

The Chairs (excluding the switch and crossing chairs) 
are to weigh 25 lbs. each. In the manufacture of all 
the chairs, particular attention is to be paid to the size 
and form of the opening for the rail. 

Templates and gauges will be supplied to the Con- 
tractor, and which must be accurately worked to. Stan- 
dard gauges will also.be furnished for the size and form 
of the spike-holes, which are to correspond exactly there- 
with, and are to be cast perfectly true and clean. They 
are to be countersunk on the bottom side. 

The tilt or inward inclination of the rail, when keyed 
up in the chair, is to be 1 in 24, equivalent to an angle 
of about 2 J degrees from the vertical when the chair is 
standing on a level bed. Grreat attention must be paid 
to the accuracy of the tilt, and if, on applying a gauge 
of the correct angle it shall be found to touch only one 
of the edg^s of the rail, and to be more than 1-16 of an 
inch distant from the other edge, the chair in such case 
will be rejected. 

The chairs are to be cast from the cupola second melt- 
ing. The mixture of the metal will be left to the Con- 
tractor's own judgment, but it must be of such quality 
as the Engineer shall approve, and in respect of strength 
must stand the following test : — Two bars are to be east 
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each day, 3 feet G Indies long, 1 iuch broad and 2 inches 
deep. 

The person appointed to inspect the chairs will then 
test one of these by placing it edgewise on bearings 3 
feet apart and loading the middle of the bar, and should 
it break with any weight less than 37 cwt., all the chairs 
east with that metal are to be rejected. The otiier test- 
bar is to be marked with the date of the cast and put 
away for the future inspection of the Engineer. 

The month and year of manufacture, tlie initials of 
the railway company, and the Tveiglit of the rail to be 
used with the chair, are to be distinctly cast in a suitable 
place on each ordinary chair. 

The Wood Keys are to be similar in form and dimen- 
sions to patterns which will be supplied to the Con- 
tractor. They are to be made of the very best sound 
English heart oak, free from shakes, knot, sap, or other 
defects, and it is to be expressly understood that the 
timber used shall be subject at all times to the special 
approval of the Engineer. 

The wood used in making each separate key is to be 
riven or sawn lengthwise of the grain, and before being 
converted into the finished key, is to be thoroughly 
desiccated by dry heat or by any other means the En- 
gineer may desire. The keys are to be kept in a per- 
fectly dry place, and, after an interval of 21 days from 
the date of their manufacture, each key will be separately 
gauged by the person appointed by the Engineer to 
watch the manufacture, and all that vary more than 
l-40th of an inch in thickness from the req^uired dimen- 
sions will he rejected. 

Tlie whole of the articles are to be of the very best 

quality, and the workmanship throughout is to he of 

nrst-class character. All articles are to he submitted 

for examination by the Engineer on the premises of the 

K Contractor, and must not on any account be sent away 
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before receiving such examination ; and the Contractor 
must give at least one week's notice in writing to the 
Engineer previous to any of the work being ready for 
inspection. 

AU articles which may appear to the Engineer to be 
inferior or defective in make or quality, or not to be in 
accordance with this specification, will be rejected. The 
contract is to be executed in every respect to the satis- 
faction of the Engineer, and his decision on all points of 
dispute that may arise shall be final and binding on all 
parties. 

All labours and assistance or apparatus the Engineer 
may require for testing, inspecting, or gauging in any 
way and at any time he may think proper, must be pro- 
vided by the Contractor free of charge. 

Pacfdnff, — The bolts and nuts, spikes and wood keys, 
are to be packed in strong iron-bound and air-tight casks 
or cases, as the Engineer may direct ; all nails used in tiie 
casks or cases are to be hammered and not cut, and the 
dimensions of the casks or cases are to be such as the 
Engineer shall direct ; the fish plates are to be in bundles, 
and in each bundle there shall be an equal number of 
plates with round holes and square holes. 

Crossinffs (see Plates). — The point and wing rails of the 
crossings are to be of the form called " filled rails," and a 
template of this form wiU be supplied to the Contractor, 
and to which he will have to work, and the contract 
wiU include all that is requisite for the completion of 
the crossings. 

The filled rails are to be of the best description made 
from cold blast iron, and approved by the Engineer as to 
the material, mode of manufacture, make and finish. 
The rest of the wrought iron is to be of the best ham- 
mered scrap, and the steel is to be the very best blistered. 

The cast iron is to be a strong and good mixture of 
metal approved by the Engineer, and all the castings 
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must te sound, sharp, clean, and free from flaws or de- 
fects of any kind whatever. 

The whole of the workmanship and all the materials 
nsed shall be of the very best quality, and subject to the 
special approval of the Engineer. 

One crossing ia to be made and fitted up complete, to 
be submitted to and approved by the Engineer before any 
more of the work is commenced. 

The crossings are all to be fitted in "he most accurate 
manner, and are to be put together complete for inspec- 
tion on the Contractor's works. The point rails must be 
soundly and securely welded together in a manner sanc- 
tioned by the Engineer; a thoroughly sound and solid 
siuface is to be given to the point tae whole distance 
from the place where the two rails first meet to the 
point. The point must be steeled for a distance of 1 foot 
6 inches from the nose ; the steel to be ^ inch thick at 
the wide end, increasing to I inch at the nose ; the steel 
is to be welded on in short lengths, and after steeling 
the point is to be planed up. 

The wing rails are to be steeled v^ith ^-inch blistered 
steel for a distance of 2 feet. 

The various parts of the crossingf are all to be pro- 
perly marked and numbered before leing taken to pieces, 
BO that they may be readily fitted together again when 
required. Every separate part of eich set shall bear the 
distinctive number of the set to which it belongs marked 
in white paint, and all the parts arc to have the railway 
company's initials stamped, cast, cr marked upon them 
in distinct and permanent characters and in suitable 
places ; the distinguishing letter of the chair and the 
angle of the crossing are to he mirked on the crossing 
and cast on the chair. As soon is completed the wliole 
of the work to be thoroughly cleined and freed from all 
rust, then heated and dipped in Jot boiled linseed oil. 
At least a week's notice to be jiven by the Contractor 
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to the Engineer as regards inspection of the crossings, 
which are on no account to be taken to pieces until they 
have been examined by the Engineer or his deputy, and 
the Engineer's written certificate only will be accepted as 
proof that the crossings are considered satisfactory. The 
Engineer shall have power to inspect the manufacture or 
works at any time he may think fit during their progress, 
and to reject any parts he may consider unsatisfactory, 
and the Contractor shall immediately replace these at his 
own expense. 

Smtches (see Plates). — The contract includes the supply 
and delivery of the whole of the rails, chairs, bolts and 
nuts, rods, lever-boxes, weights, pins, cotters, and all other 
parts and materials requisite for the thorough completion 
and working of the switches. 

The stock and tongue rails of the switches are to be 
what are called " filled rails." Templates, gauges, or sam- 
ples of the filled rails, fish plates, fish bolts and nuts, and 
nuts, keys and spikes will be supplied to the Contractor. 

The filled rails aie to be of the very best description, 
made from cold-blast iron approved by the Engineer, 
both as to materiaj, mode of manufacture, make and 
finish ; the rest of tie wrought iron is to be of the very 
best hammered scrap. The cast-iron is to be a strong 
and good mixture of metal approved by the Engineer, 
and all the castings must be sound, clean, sharp, and 
free from flaw or blemish, and all the materials shall be 
of the very best quality. 

The stock rail and tongue rail both made out of filled 
rails to correspond with the ordinary section ; the 
houseing of the tongues to be planed up, the nose of the 
tongue to be afterwards rounded off; the solid stock 
rails to be planed oui to house the tongues and to 
receive the ordinary fisii plates for the joints. A slight 
bend must be given to the stock rail according as the 
switches are to be laid ipi for the right or left hand. 
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A set will consist of — 
Two stock rails. 
Two tongues. 

Two double chairs, right and left. 
Ten single slide chairs, one bolt to each. 
Two connecting rods. 
One level rod. 
Lever, lever-box and weight complete. 

Approximate Weight of Smtch Lever-box. 

Hint. qra. Iba. 

Cftflt-iron box and cover 1 23 

„ axle 15 

„ weights 3 20 

Wrought-iron lever hanger, bolts, &c. . 19 

Brasses for axles 2 

The switches are to be properly fitted in the best and 
most accurate manner ; they are all to be put together 
complete for inspection on the Contractor's works. 

It is to be observed that the hooks of the connecting 
rods can only be put in place when the tongues are 
fitted sideways, so that when the end of the tongue is 
in the heel chair, the connecting rod cannot be removed. 

One set of switches is to be made and fitted up with 
levers, box, and rods complete, as a sample to be sub* 
mitted to the Engineer, and this must be approved of 
before the remainder of the work is commenced. 

The various parts are to be properly marked and 
numbered before beuig taken to pieces, bo that they may 
readily be put together again in the proper manner, and 
every separate part of each set shall bear marked in 
white paint the distinguishing number of the set to 
wJitch it belongs. The company's initials to be legibly 
stamped, cast, or marked upon everj' piece in permanent 
characters and in a suitable place. 

The whole, as soon as completed, must be thoroughly 
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cleaned and freed from all rust, and then heated and 
dipped in hot boiled linseed oil. All the small parts of 
each set must be packed in extra air-tight cases, hooped 
round with one inch hoops ; all nails used in these cases 
are to be hammered and not cut. 

As regards the inspection of the work and the recep- 
tion of the same from the Contractor, the same regula- 
tions as above for the crossing will apply. 



SPECIFICATION FOR TELEGRAPH 

MATERIALS. 

Iron Poles and General Stores. Galvanized and 
Charcoal Wires; Pole-arms^ Clips^ Insulators^ Stay 
Rods^ iSfC. ; Iron Poles for Mock and Ordinary 
Ground ; Station Apparatus and Tools. 

The contract includes the supply and delivery of such 
materials as are required in the construction of an 
electric telegraph, and as are enumerated in the schedule 
according to specification. 

48 cwt. best best galvanized iron wire, No. 4 Birming- 
ham wire gauge. 

31 tons best best galvanized wire, No. 8 Birmingham 
wire gauge. 

The wire in the above to be highly annealed, and very 
soft and pliable. It is not required to possess great 
tensile strength, but must be capable of elongating 
18 per cent, without breaking after being galvanized. 

The wire is to be supplied in not less than 80 lbs. 
pieces, unless specially ordered otherwise ; it is to be 
warranted not to contain any weld, join or splice what- 
soever, and to be free from all imperfections, flaws, sand 
splits, or other defects. 
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The whole of tlie wire to be stretched by machinery 
2 per cent., and to be carefuUy coiled so as to contain 
no bends or indentations, but to resemble newly-drawn 
wire in its straightness. 

The whole will be subjected to any tests the Engineer 
may consider desirable, and will undergo a constant and 
minute inspection; for which purpose every facility and 
asBistance must be afforded by the Contractor. 

All bundles containing split or defective wire, or wire 
of wrong gauge, or which the Engineer or his inspector 
may consider defective, or in any way improper for use, 
will be rejected. If during the process of stretching 
more than 5 per cent, of the bundles break, crack, or 
show any defect, the whole of the bundles will be 
rejected. 

If less than 5 per cent, break, the whole will be 
accepted ; but the manufacturers are not to attempt to 
weld, join, or otherwise splice any of the broken wire, 
but -it is to be delivered as it comes from the stretching 
machine. Each bundle to be delivered securely bound 
with wire, and marked with a tally. 

2^ cwt. Galvanized Annealed Charcoal Iron Wire, 
No. 12 Birmingham wire gauge. 

3^ cwt. Galvanized Annealed Charcoal Iron "Wire, 
No. 16 Birmingham wire gauge. 

This wire to be of the very best quality of charcoal 
iron wire. All bundles containing split, burnt, or de- 
fective wire, or wire of wrong gauge or inferior quality, 
or wire that wiU not sustain the usual tests for charcoal 
iron wire severely applied, or wire that shall not be 
cleanly or evenly galvanized, or of which the zinc coating 
will scale off in twisting, will be rejected. 

The galvanized annealed charcoal iron wire to be 
delivered in bundles of 1| cwt., strongly bound with 
wire and marked with tallies, and carefully packed in 
strong matting. 

K 2 
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2A cwt. solder. 

The Solder to be made of equal quantities of the purest 
and best quality of new lead and block tin, melted 
together, and twice run on the floor into long thin 
strips. 

2160 pole-arms, 24 inches x 2^ inches x 2^ inches. 
87 pole-arms, 22 inches x 3 inches x 3 inches. 

The Pole-anna to be made of the best seasoned teak, 
or other approved hard sound wood of equal quality, and 
to be formed according to the pattern supplied. The 
pole-arms are to be bored at 2 J inches from each end, to 
receive the bolt of the insulators, and also with two 
holes to receive the clip that fixes it to the pole. 

2300 galvanized iron clips for pole-arms. 

The Galvanized'iron ClipSy for pole-arms, to be made of 
the best Staffordshire iron, and according to pattern to 
be supplied to the Contractor* The screw threads to be 
carefully and well cut and the nuts properly fitted. 

4800 line insulators. 

The Line Insulators to be of the form and kind known 
as "Varley's Patent Double Earthenware Insulators,'* 
No. 8 size, as used by the Electric Telegraph Company. 
Each insulator to be fitted with a galvanized iron screw 
bolt and nut, both made according to pattern supplied 
to the Contractor. Each bolt is to be tapped with a 
coarse thread, and the nut to be well fitted after galva- 
nizing ; the threads are to be re-tapped for clearing out 
the zinc, and then dipped in boiling linseed oil, and 
dried with the oil on before they are fitted to the 
insulator. 

The cups of each insulator are to be tested by immer- 
sion in acid water nearly to the brim, the cups being 
filled also with acid water, and each of these separate 
fluids connected with the wires from a powerful battery. 
If, when tested with a delicate galvanometer, the passage 
of the slightest current of electricity is indicated, the 
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insulator will te rejected. The outer and inner cups to 
be fitted together with a compound of resin and sand, 
and the bolt is to be fixed straight inside the inner cup 
with the same kind of cement. 

The Contractor is to provide a sufficient number of 
water-tight tanks for testing, and such batteries, battery 
power, and instruments as may be required ; all to be 
subject to the Engineer's approval. 

The insulators, when finished, shall be most carefully 
packed in very strong iron hooped oak casks, after 
having first being well bound with straw, and each 
safely secured as a separate package. 

1450 Galvanized Wire Guards, to pattern, to be strong 
and well made, and clean galvanized. 

180 Shackle Terminal Insulators, each fitted with 
galvanized iron bolts and straps, the whole made exactly 
according to the pattern supplied to the Contractor. 

480 Galvanized Iron Stay Rods, 6 feet x -rV of an inch, 
made according to the pattern supplied. The stay rods 
to be made of the best Staffordshire iron, and well 
galvanized ; one end having been formed into an eye, 
and the other end tapped with a good coarse thread, 2 
inches down, and provided with a well-fitted galvanized 
nut and a galvanized iron washer, 3 inches x 3 inches 
X J of an inch. 

1450 yards oi No. 16 Copper Wire, of No. 4 Birming- 
ham wire gauge, and insulated with Wray's compound. 

500 Iron Bolts, each with an eye. E^ch bolt to be 12 
inches long, 1 inch in diameter, and deep jagged to a 
depth of 9 inches. 

4 Cwt. of New Lead, of the best and purest quality. 

Iron Poles. — The Contractor is to provide — 

1050 15 feet poles) n , 
iDi 0.1 for rock. 



125 U 
630 18 
125 25 



[for ordinary ground. 



1S4 
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The poles are all to be hollow, cast iron, tVths of an 
inch thick throughout, and l+g^ths of an inch inside dia- 
meter at top, into which is to closely fit a cast-iron plug 
tapering to anoint at the summit. The 15 and 18 
feet poles will be each of 3 inches outside diameter at 
bottom, but the 22 and 25 feet poles will all be 3f inches 
outside diameter at bottom; a wooden plug 3 inches 
long is to be driven into each pole at the lower end in 
ordinary ground. 

Each pole is to be provided at 2 feet 

from the top with an iron collar, with lugs 

.^ |g) — having two eyes exactly opposite each 

other, and through which stay wires can 
be fastened ; each collar is to be 2 inches 
deep and \ inch thick. A sketch is shown 
in the margin. 

Each of the poles for rock is to be pro- 
vided with the following fittings : — 

1. An iron collar that shall tit the pole tightly at 4 feet 
from the lower end (similar to the above-mentioned 

collar). Connected 
with this collar there 
are to be two plugs 
of the size required 
to screw into l| inch 
gas tubes, screwed 
with a right-handed 
screw gaspipe thread, 
for a depth of 2^ in. 
2. A length of 1^ 
inch gas tubing to 
form the stays (see 
the sketch in the 
margin). One half the 
tubes supplied are to be 1 and the other half 1 2 feet long; 
they will not be cut and tapped until the poles are erected. 



Mighb^htiuLed 




I 
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3. Two wrought-iron bolts of the size required to 
screw into 1^ inch gas tubing to secure the stays to the 
rock ; each bolt is to be 7^ inches long ; to be screwed 
at one end for a length of 2g inches with a left-handed 
screw, and to be deeply jagged at the other end for a 
length of 3 inches. 

4. In order to connect the base of the pole securely 
with the rock, a wrought-iron bolt, 8 inches long, | inch 
diameter at one end and 1| inch diameter at the other 
end ; the smaller end i-s to be tapped 
with an ordinary thread for a length 
of 2 inches, and to have a well-fitted 
square nut, a ; the other end to be 
deeply jagged for a length of 3 inches, 
and to pass thi-ougli a cast-iron cylin- 
drical block, b, 4 inches diameter, and 
made to fit tightly inside the foot of 
the pole. 

In ordinary ground each of the 
poles is, in addition to the collar and 
wooden plug already described, to be 
provided with the following fitting : 

A cast-iron base, of the form shown 
in the margin, made in two halves 
and bolted together with four f inch 
bolts ; the internal rings to fit tight 
to the tnbe. 

The ibllowing tools are to be pro- 
vided : One dozen tap wrenches ; one 
dozen taps for right-handed screws ; 
one dozen taps for left-handed screws ; 
(these taps to have precisely the same 
thread as the plugs and bolts) ; 8 pairs 
of li^inch gas tongs; 4 sets of (" 
for right-handed screws, and 4 sets of 
dies lor left-handed screws. 
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The castings are to be of good, clean, close-grained 
metal, sound and entirely free from air holes or defects 
of any description, and the wrought-iron work is to be 
of iron equal in every respect to the very best Stafford- 
shire iron. 

The Contractor is to submit to the Engineer a sample 
of each kind of article, and which is to be approved of 
by the Engineer before the work is any further pro- 
ceeded with. 

The castings are to receive one coat of boiled linseed 
oil laid on quite hot, and are afterwards to receive two 
coats of the best oil paint. 

All the wrought-iron work is to be dipped into hot 
linseed oil, and everv care is to be taken to protect the 
work from any rust setting in. 

The iron collars, bolts, nuts, and all the small parts 
are to be packed in strong iron-bound cases, to be made 
perfectly water tight. 

Marks are to be placed on such parts as the En&dneer 

The Contractor will allow of the entrance of the 
Engineer, or his deputy, at all reasonable times ; and it is 
understood that without making any extra charge what- 
ever the Contractor will supply the Engineer, or his 
deputy, with all the necessary machinery, assistance, or 
labour for testing, and with every convenience for in- 
spection. Any pole or fitting which the Engineer, or 
his deputy, may find defective, will be rejected, and the 
Contractor will forthwith replace the same ; and it is 
fully understood that as regards every description of 
material and labour, the entire contract is to be executed 
in the most approved and workmanlike manner. 

Station ApparatiLB. 

Provide 26 Double Needle Instruments, every article u^ed 
in the manufacture of which is to be of the very best 
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quality ; all the details of their construction are to be 
under the control of the Engineer, to whom a sample of 
a complete instrument is to be submitted, and his 
written approval is to be obtained before any others are 
commenced. 

Each coil is to have six ounces of No. 30 silk-covered 
wire wound thereon, all the steel points of contact to be 
platinized and all fixed connexions to be soldered, the 
needles and axles to work perfectly even and true, and 
to be properly magnetized. The ordinary double-needle 
code to be painted on the dials. 

The axles of handles to be truly tu]'ned and the 
bearings accurately turned to fit ; the insulating piece 
dividing the front from the back of the axle to be of 
ebonite, \ inch thick, turned to a sharp edge. A flange 
is to be fitted to each half of the axle, next the insu- 
lating piece, so that the two halves may be firmly 
brought together, ebonite collars being fitted under the 
screw heads to insulate the parts from each other. The 
axles are to be turned when they have been fitted 
together in the above manner. Slabs of ebonite to be 
used for insulating the working parts from the wood 
frame; the connexions to be made with No. 16 gauge 
copper wii'e thickly coated with ebonite. 

The corresponding parts in all the instruments are to 
be exact duplicates, so that they may fit in any of the 
instruments indifi'erently. 

The cases of the instruments are all to be made of the 
best well-seasoned Moulmein teak, fastened together 
without glue and only with brass knees, keys, and 



I Plate glass shall be fitted in a closely fitting door to 
be made in front of the dial, and there shall also be a 
door at the back. 
Provide 26 boxes Spare Coils for the above double- 
needle instruments; these are to be exact /ac similes of 
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the dials and coils in the double needle instruments ; 
each set to be of the same depths and the slides and 
frames to fit truly the boxes of each instrument; the 
coils to be wound with six ounces of No. 8 silk-covered 
copper wire, terminated with spirals of No. 22 gauge ; 
similar wire to be fitted in polished teak boxes with 
hinges, covers, and locks, and lined inside with green 
cloth and over the stops. 

Provide 6 dozen sets of duplicate Needles and Axles 
corresponding exactly in every respect with those in the 
double needle instruments and the dials and coils, each 
axle fitting exactly in each coil ; pivots and needles of 
best steel ; pivots turned truly and finely polished, and 
needles well magnetized and balanced and fastened on 
axles by a square brass nut screwed against a collar. 

Provide 36 Duplicate Handles for the double needle 
instruments, fitting exactly on the axles ; the Vjfood part 
to be highly polished best Moulmein teak ; the brass 
coatings to be perfectly sound and all of one piece ; the 
shaft to pass through the wood handles, and to be fitted 
at the bottom by a slotted nut sunk flush. 

Provide 1 gross best finished Testing Box Terminals^ 
with pins 1 J inch long, to be made of hard brass with 
strong and perfect screws. 

Provide 4 dozen Duplicate Instrument Terminals, corre- 
sponding exactly with those on the double needle instru- 
ments. The castings to be perfectly sound, and the 
screws cut with a strong uniform thread- 
Provide 6 gross Brass Screws for instrument and 
battery terminals Iths of an inch long, gimlet pointed, 
with well formed heads fitting exactly the countersunk 
holes of the terminals. 

Provide 4 dozen of the usual Battery Terminals of the 
best make, with sound castings and screwed with a strong 
imiibrmly-cut thread. 

Provide 85 of " Silvers Improved Batteriesl^ with each 
trough filled '♦nth ebonite cells, plates, &c. 
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Provide 3 gross duplicate Spare Copper Celh for bat- 
teries, and 3 dozen Spare Battery Cells of the same size 
and material as those used in the batteries. 

Provide 6 gross Spare Zinc Plate for batteries. 

„ 10 cwt. of best and purest Sulphate of Copper, 
in bright crystals, fi-ee from iron and other impurities. 
All crystals smaller than hazel nats will be rejected : to 
be packed in strong water-tight cases. 

Provide 2 gallons Sulphuric Acid. 

„ 1 gallon Muriated Acid, both warranted pure 
and of the highest strength and density. 

Provide 2 gallons saturated solution of Chloride of Lime. 
„ 1 gallon }Vood Naphtha and 4 gallon Olive Oil, 
both pure and bright. 

The last five articles to be supplied and delivered in 
gallon or ^ gallon earthenware jars, with screw stoppers, 
all sufficiently protected with dry chalk, or other sub- 
stance, capable of absorbing the liquor if spilled ; the 
whole to be packed in strong iron-bound cases. 

Provide 24 Magnetizing Keyg, sound and well made, the 
turnscrews of best tempered steel, and the box-spanners 
of hard brass, fitting exactly on the nuts to the needles of 
the instruments. The brass cylinder to be rough milled. 

Provide 24 eight-inch Horse-shoe Magnets of the purest 
and hardest steel, strongly magnetized with close fitting 
keepers ; supplied in mahogany cases, and the magnets 
properly packed in the soKd wood. 

Provide 1 Varleg's Universal Testing Gahanometer, with 
10,100 and J 000 shunts. 

I Provide 1 set Resistance Coils, 1 to 6000, British 
Association, properly divided. 
Provide 1 Battery Detector, wound with large wire. 
„ 2 Line Detectors, wound with Ko. 35 wire. 
„ 2 lbs. No. 22 Birmingham Wire Gauge Copper 
Wire. 
Provide four lbs. No. 30 Birmingham Wire Gauge 
Cc^er Wire. 



I 
I 
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The wire to be of the highest conducting power, of 
exactly the specified gauge, and covered with blue or 
green pure new silk, very close spun over the wire. 

Provide 4 lbs. purest Sheet Gutta Fercha^ as used in 
strips, for binding the joints of the gutta percha covered 
wire. 

Provide 4 lbs. Chatter ton 8 Compound. 

„ 50 yards Ebonite Covered JTire, similar to that 
used for instrument connexions. 

Provide 8 one-gaUon Stoneware Jars, of completely 
vitrified best ware, impermeable to acids, best fitting 
screw stoppers, and rubber joints, and with strong 
handles. To be surrounded with close basket-work. To 
be carefully packed with straw in strong cases. 

Provide the following tools, best Warrington make : — 

1 Adze, 

2 Axes. 

6 Augers, 2 of f inch, 2 of J inch, and 2 of f inch. 

3 Battery springs, india-rubber. 
2 Ditto brushes, whalebone. 

1 Bench vice, 1 hand vice. 
10 BiUhooks. 

8 Brad-awls. 
6 Cold chisels. 

2 Chisels (plugging). 

4 Chisel bars. 

2 Draw knives. 
2 Sets assorted gimlets. 
6 Gouges (wood), ^ in., f in., 1 in. 
4 Hammers, large and small. 
2 Ditto, 7 lbs. each. ' 
4 Jumpers, for rock, 5 ft. long 1 J thick. 
2 Mallets, 2 oil stones. 
20 Lbs. nails, clasps, and brads. 
4 Pairs 8 inch pliers 



6 Pairs 5 ditto 



square nose with level cutters. 
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2 Fire pots. 
2 Paint cans. 
4 Paint brushes. 
12 Pickaxes, about 7 lb. each, with spare handles. 
6 Punners or rammers of iron. 
6 Pulley blocks. 

2 Planes, Jack, with spare irons. 
2 Smoothing planes, with ditto. 

2 Lb. resin. 
4 Eimers. 

20 Fathoms of 2 J inch rope. 

3 Screw-drivers, large. 

3 Ditto, small. 

1 Set of American screw-bits and brace. 

1 Gross 2 in. screws. 

1 Ditto \\ ditto. 

1 Ditto l| ditto. 

1 Ditto I ditto. 

1 Ditto I ditto. 

1 Ditto \ ditto. 

4 Saws, hand. 

2 Ditto, tennon. 

3 Spokeshaves, 4^ in. blade. 
6 Steel wedges. 

2 Shifting spanners. 

6 Spades and 6 shovels. 

1 Box of jointing tools complete, and containing 2 tinned 




paintedj 
with good lock and key, and strong leather straps. 
1 Box of tools for instruments complete, and containing 
1 four-inch hand vice, 1 bright notched screw plate, 
and one set of taps, 1 Archimedian drill-stock, 1 
magnetizing key, 1 screw-driver, 1 forked ditto, 1 
hexagon ditto, 1 Sheffield bastard file, 6 inches, 1 Shef- 
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field smooth ditto, 6 inches, 1 Sheffield superfine ditto, 
6 inches, 1 Sheffield bastard round ditto, 6 inches, 
1 graver, 1 knife, 1 broad haramer, 1 watch ditto, I 
pair bright cutting nippers, 1 pair cutting pKers, 
1 frame-saw, 6 inches ; 1 four-inch warding file, 1 three 
and a half-inch slitting file, 1 broach, 4^ inch, 1 
soldering iron, 2 gimlets, 1 brass blow pipe, 1 sash 
tool brush, 1 fine hair brush, bone back, 6 row ; 1 
magnet, 3 dozen bridge screws, in tin box ; 3 dozen 
ivory studs, in tin box ; J lb. emery powder, best 
washed, in tin box ; J lb. emery powder flour, in tin 
box ; 1 quire emery paper, fine ; 1 quire of ditto cloth, 
1 lb. assorted brass wire, 1 leather buff, 1 lb. instru- 
ment solder (best), 1 stoppered glass bottle, filled with 
cloride of lime ; 2 dozen coil knobs, in tin box. 
The instruments and spare parts to be all packed in 
strong cases, zinc lined, with soldered joints, but no 
packing whatever is to be allowed until the articles to be 
packed are approved of by the Engineer or his inspector. 
The stores and apparatus to be packed in extra strong 
iron-bound cases or casks, as the Engineer may direct ; 
but they must all be made perfectly water tight, by strips 
of stout canvas being glued over the joints with marine 
glue. All the packing and description of packing cases 
to be under the complete control of the Engineer. 

The clauses for testing and inspection may be prepared 
from the foregoing. 



SPECIFICATION POE WORKS, PLANT, MAIN- 
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General Clauses. 

A tender (or separate tenders) are required by 

for the construction and worlting of the railways au- 
thorized by concession (or Act of Parliament). 

This specification is prepared as an indication of the 
general requirements which will be inserted in the con- 
tract, but is open to such alterations as may be sug- 
gested by the Contractor, and approved of by 'a 

Engineer. 

Gawffes. 

Tenders will be received for the lines (or such parti- 
cular lines as may be specified) on two difierent gauges, 
viz., the ordinary gauge of 4 feet 8^ iaches, and a nar- 
rower gauge, but not less than 3 feet ; this will be more 
particularly applicable to small branch railways. 

Confomiit^ with Concession, or . 

All the tenders are to be in conformity with the con- 
cession (or Act of Parliament), copies of which are 
appended. 

Contract to be for a lump sum, and a guarantee with- 
out extras. 

The contract for the whole of the works (or each line) 
is to be an absolute guarantee to make, construct, and 
complete all the necessary works and appliances for a 
(single) line of railway, with all contingencies of every 
kind, including (or excepting) the purchase of the land, 
a£ hereinafter named, and to provide all required rolling 
stock, machinery, and etiuipmcnt, the whole or every 
K portion of which shall be to the complete satisfaction of 
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the *s Engineer, and to work the line when com- 
plete, to the satisfaction of the *s general manager. 

It is to be most distinctly understood that the contract 
is to be for a stated sum, and that no extras whatever 
will be admitted under any circumstance whatsoever. 

Nature of Contract. 

The contract will contain all the usual protective 
clauses and conditions contained for railway construc- 
tion,* equipment, and working, but any omission in the 
contracts or specifications will not be admitted as a ground 
for the omission of any work which may be necessary 
to produce a railway complete in every respect, and with 
every accessory which may be necessary for the safe, 
efficient, and satisfactory working of the traffic expected 
or calculated for the line. 

Tender to include every Contingency. 

The tender is to include all earthwork and rock- 
cutting, tunnels, if any, viaducts, bridges, culverts, 
drainage and diversion of streams, retaining walls, 
road-crossings, diversions and approaches, permanent 
way, sidings, crossings, switches, traversers, turn- 
tables, weighbridges, cranes, fencing, gates (or cattle 
guards, if allowed), telegraph with instruments and 
stores, stations and station-fittings and furniture, plat"* 
forms, offices, lodges, workshops, with tools, fittings 
and stores, and all other buildings, locomotives and 
fixed engines, rolling stock, machinery signals, gra- 
dient posts and distance posts, plant of every descrip- 
tion, and all other appliances or stores that are necessary 
for the safe, economical, and efficient working of the line, 
or any part of it, and is to include all engineering, 

* See Specifications, general and special, in '* Bail way Construction and Hall- 
ways in the East,** by W. Davis Haskoll ; Atchley and Co., 106, Great Eussell 
Street, Bedford Square. 
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management and working expenses, with the provision 
of competent and efficient officers, engineers, clerks, fore- 
men, artisans, and labourers, engine-drivers, traffic ser- 
vants, station-mastei-s and lodge-keepers, and ail skilled 
and ordinary workmen. 

Control. 

The company, or , may not necessarily exercise 

any active control over the management and working 
of the proposed hne of railway when opened for traffic, 
but in consideration of the sum guaranteed by them to 
be paid to the contractor, they reserve the right at any 
time to interfere, if, in their opinion, it be from any 
cause desirable to do so j and when exercised, their con- 
trol shall be absolute. They shall iu such case have 
power to require the dismissal of any officer or servant 
of the contractor for inefficiency, misconduct, or other 
cause ; to annul any engagement, agreement, order, or 
contract made without their sanction, and which they 
may consider prejudicial to the interest of the company ; 
to require any traffic or other returns, the alteration of 
the tariff of fares and freight within certain limits to be 
agreed upon ; they sliall at all times have the right and 
power to inspect and take copies of all letters, books, 
and accounts, vouchers, papers, and other documents in 
any way relating to, or connected with, the construction, 
working, or traffic of the hne ; letters between the con- 
tractor and his law agents will be the only exception 
to the above condition. The company may also, Irom 
time to time, or at any time, demand the production of 
such reports, returns, and statement of accounts as they 
may desire ; and they shall at all times have absolute 
control over the raising of any capital and the expen- 
diture of funds, and they may at their discretion dis- 
allow any expenditure made without their sanction. The 
company will have the right to appoint such person or 
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persons as they may think proper, to control and supers- 
intend the construction, working of the line, and expen- 
diture of the contractor. 

Guarantee Fund, 

A sum of money hereinafter specified must be de- 
posited with the company by the contractor as a 
guarantee fund, to be held as security for the full and 
satisfactory compliance with the terms and conditions 
of the contract. 

These deposits to bear interest at — per cent, per 
annum to the credit of the contracting party. 

When any line, or portion of a line, is certified as 
completed in a satisfactory manner, and opened through- 
out, a proportional one-half of the deposit money is to 
be repaid to the Contractor, any expense which may have 
been incurred by the company having been first deducted 
from proportional half of the deposit money before such, 
payment is made. The remaining half shall be held by 
the company, bearing interest as before, as a permanent 
guarantee for the efficient maintenance and working of 
the line and all its appurtenances. 

The guarantee fund, already specified, shall be ap- 
plied by the Company's Engineer, if necessary, towards 
making good any defect or unsoundness in the works 
contracted for, or in the materials used in the said works, 
or any fault or neglect of the Contractor, and in making 
good any breach in the contract. As a further guaran- 
tee for the due performance of the contract, the con- 
tractor is to give the company a lien on all plant and 
materials which shall be placed by him or on , his 
account on the line. And in the event of any breach 
of contract, or failure on his part to perform the con- 
tract according to the term and spirit of this specifica- 
tion, the said plant, or any portion thereof that may be 
on the line at the time of such breach of contract or 
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failure, stall be availaljle for use by the company's 
Engineer in carrying out and completing the works, or 
in the maintenance thereof, in the event of the Engineer 
£nding it necessary to take the same out of the hands 
of the Contractor ; and the company may sell such plant 
or any portion thereof, in order to reimburse themselves 
for any loss or damage occasioned by such breach of 
contract or failure. 

Purchase of the Line. 

The contract will contain provisions empowering the 
company to purchase the line, plant, stock, stores, and 
everything appertaining to thera, at the expiration of 
six months after they have, at any time, given notice 
to the contractor of their intention to do so. The pay- 
ment shall be made in bonds, returning the same amount 
of interest, and for the same period of time as shall be 
stipulated for in the contract ; or in any other manner 
that may be agreed upon between the Contractor and 
the company ; provided that if the working of the line 
be paying, or have a reasonable prospect of paying 
within one or two years, a rate of interest on the con- 
tract price higher than — per cent., such additional sum 
shall be paid in like manner, as may be agreed upon by 
■toth parties to this contract, or shall be determined by 
"arbitrators appointed in the usual manner, but not in 
any case exceeding such sum as shall be agreed upon by 
■laoth the contracting parties previous to the signing of 
the contract. 

Payment for Survey. 

The several sums hereinafter specified shall be paid 
?)y the contractor to the company, and shall be charged 
to the capital account for the construction of the line of 
railway, as the cost of engineering and office expenses 
incurred by the company in making the survey. 
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Binding Orders. 
Under no oircumstances shall any orders, agreements, 
or acts of approval or sanction, not in writing, be bind- 
ing on the company. 

Suspension of TrafHc 

The company shall have power to suspend the ordi- 
nary traffic of this line, if necessary, or by order of the 
Government, for the conveyance of troops, stores, sup- 
plies, or war materials, by payment of a sum propor- 
tioned to and calculated upon the average daily or 
weekly train mileage receipts of the line. The com- 
pany shall also have power to suspend the ordinary 
traffic of the line, if at any time the company's resident 
engineers report any portion of the line, engines, or 
other stock to be unsafe for the transit of passengers or 
goods, and for the period during which the traffic may 
be stopped from this cause, or from any other cause for 
which the contractor is responsible, the guarantee shall 
not be payable ; the whole interest for that period being 
deducted from the amount that would otherwise be 
payable. 

Alterations in Plans, Sections, or Designs of Works. 

The Contractor will not be finally bound to the line as 
laid out, or to the works herein specified or already de- 
signed ; but he may submit to the company's engineer 
such alterations or deviations as he may desire, provided 
always that it shall always be in the absolute discretion 
of the engineer of the company to refuse such alterations 
or deviations, if he considers they would in any way 
affect the permanent stability or efficiency of the works ; 
and provided also that any proposed deviation shall not 
involve inferior conditions as to curves and gradients, or 
otherwise interfere with the value of the line for traffic 
purposes. And the company's resident engineer will 
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uot be finally bound to the line or works, a3 laid out or 
specified, but shall have the power of altering the num- 
ber, size, locality, or description of any work which may 
bavs been specified and agreed upon, whenever he shall 
be of opinion that additions or alterations may be neces- 
sary for the safety or efficiency of the works, or for the 
proper and economical working of the traffic. All neces- 
sary drawings, plans, sections, specifications, or other 
particulars relating to the construction and quahtj' of 
the works included in the contract, shall be from time 
to time provided by the contractor and submitted to the 
company's engineer for his sanction ; and no work shall 
be commenced or he proceeded with until he has signi- 
fied his approval by signing the drawings, plans, sec- 
tions, and specification of such work; provided always 
that such signature and approval shall not release the 
contractor from his absolute responsibility for the effi- 
ciency, stabihty, and permanency of the works. 

The Provision of all Necessaries. 

The contractor is to provide all materials, plant, car- 
riage, temporary roads, and other works and things, and 
labour of every description, and all pegs, stakes, clearing, 
and labour necessary for setting out the line, and levels, 
foundations, enclosures, or other works, and shall pro- 
perly and accurately set out the same, under such con- 
trol as the company's engineer may desire to exercise, 
and shall not sell or otherwise dispose of, or remove, ex- 
cept for the purposes of this contract, any material of 
any kind or description whatever which may be upon 
the site of the works at the time of delivery or possession 
of the land, but the same are and shall be deemed the 
property of the company, if they so desire. 

The contractor shall pay all royalties or other patent 
rights, and also pay all duties and rates which are or 
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may become of general application, and also all tolls or 
road charges, if any, or cod tribute to the maintenance of 
roads used by him for the works. 

Free Passages. 

The contractor will be bound to provide a free pas- 
sage to England, or elsewhere out of (specify country), 
as may be agreed upon for such skilled or other labourers 
or employes as he may find it necessary to import for 
the purposes of this contract, when he can no longer find 
suitable employment for them : and he shall only be 
exempted from this liability with reference to each per- 
son imported by the express permission of the company 
given in writing by the company's engineer or general 
manager. 

Contractors making tenders will state whether they 
intend to execute the works chiefly with imported or 
local labour, and if by imported labourers, from what 
countries. 

Regulations for Lodgings and Payment of Wages. 

The contractor shall, under penalty of forfeiture of 
the deposit money, pay all workmen, labourers, and 
other persons employed by him in and about the works 
in cash, at periods and in places approved of by the 
company's engineer, and in manner approved of by him 
as being in accordance with the usages of the country ; 
and no store, tommy shops, or establishment on the 
truck system, or in any way assimilating thereto, shall 
be used or allowed by the contractor ; provided, how- 
ever, that if, and so long as may be required by the 
company^s engineer, the contractor shall establish and 
maintain, anywhere required, stores for the supply of 
food and necessaries, wluch he shall sell to the men at 
such prices and under such regulations as may be pre- 
scribed or approved by the company 'js resident engineer. 
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And the contractor shall be hereby bound to make 
Buch arrangements with his workmen and others as 
shall oblige them and enable them to pay a fair portion 
of their earnings, if necessary, for the maintenance of 
their wives and children. 

The contractor shall take all requisite precaution to 
prevent any riotous or unlawful conduct by or amongst 
the labourers, workmen, and other persons employed on 
the works. 

The contractor shall be bound to discharge any en- 
gineer, superintendent, foreman, workman, or other 
person from his employ if he be required to do so by 
the company's engineer. 

The contractor shall at his own cost provide sufficient 
and decent lodgings for his workmen, navigators, and 
labourers of every class at a rent that shall be sanctioned 
by the company's engineer, in all cases in which such 
engineer shall consider that the lodging accommodation 
of the neighbourhood is insufficient. 

The company's engineer shall at all times have 
power to inspect the accommodation provided for the 
men, and to require the contractor to make such addi- 
tions or alterations as may seem necessary to the en- 
gineer for insuring decency and cleanliness ; and if the 
contractor fail in making such additions or alterations, 
the company's engineer shall have power to order such 
alterations and additions to be made by other parties, 
and the cost arising therefrom shall be deducted from 
any moneys deposited as security by the contractor. 

No work will be allowed to becai-ried on on Sundays, 
unless in the opinion of the company's engineer the 
safety of the works require it. 

The contractor shall have an agent upon the line, 
together with sub-agents, all of whom shall represent 
the contractor in his absence from the works. 

The contractor shall furnish to the company's resi- 
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dent engineer a list of the names of those employed by 
him as agents or sub-agents in charge of each portion 
of the works, and any instructions given by the com- 
pany's engineer, or by his deputy, to such agent or, 
sub-agent shall be considered as given to the contractor. 

Mepaira of the Line. 

The contractor is to keep the whole of the line and 
the branches, roads, and all appurtenances at all times in 
good order and repair to the satisfaction of the company's 
resident engineer, and to provide at his own expense all 
new materials or stock, and all labour necessary for the 
complete and perfect maintenance and upholding of the 
same, and if at any time after the opening of the line, 
or any length of it, he fail in doing so, the company's- 
engineer shall have power to order and execute any 
work required entirely at the expense of the contractor, 
or to dissolve the contract, paying the contractor any 
amount then actually due, less the cost of putting thei 
line and its appurtenances into proper order; and in 
case of any dispute as to the amount of cost to be de- 
ducted from the amount of contract, the same shall be 
decided by the company's engineer in England, whose 
decision shall be final. 

Date of Completion of Works. 

The whole of the works specified or necessary for the 
construction and perfect completion of the line, together 
with all the necessary appliances and working stock, are. 
to be completed on or before a date to be proposed by 
the parties tendering for the contract and agreed to by 
the company ; and if the contractor fail in completing 
the work on that date, or if at any time during the pro- 
gress of the works he discontinue the work for a period 
of two weeks, or fail in keeping employed such a number: 
of men as shall be satisfactory to the company's iresldent 
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engineer, he shall have power to give the contnictor 
»iich notice as shall hereafter be defined by the company 
and contractor, and at the expiration of a given time, 
determined upon in the contract, the company's en- 
gineer shall have the power to take the whole of the 
works out of the hands of the contractor, and to complete 
the same at the contractor's expense; and in go doing 
the company's engineer shall have full power to make 
use of any of the working plant and material which he 
may find upon the line and works. 

In such case the whole of the guarantee fund then in 
the hands of the company shall become forfeited by the 
contractor as a penalty for non-compliance with the 
conditions of the contract, and the company shall have 
full power to use and consider the same as their owu 
property, and the contractor shall be further liable for 
all loss or extra cost which may result from such pro- 
Aeedings and be consequent on the contractor's breach 
of contract. 

Opening Portions of Lines. 

The company's engineer may require the completion 
of successive portions of the line, and may also require 
ttie contractor to open such portions of the railway for 
traffic, and to work the same ; and the contractor shall 

bound, if so required, to carry on all the work, and the 
■upply of stock, in such a manner as to facilitate the pro- 
.gress of the work, and such successive openings of portions 
of the line for traffic. (For further clauses on this 
particular subject, see the specifications in " Railways in 
the East.")' 

^.vtenaion of Time for Completion. 

No extension of time for the completion of the per- 
Ibrmance of the contract shall be considered as having 

Ab^s; & Co., IOC, Great RuHaaU Street, Dedfard Square. 



154 THE CIVIL ENOINEER's 

Specification for Works, Plant, <^c. — continued. 



been allowed by the company, unless it shall have been 
permitted and granted in writing, and be for a fixed 
period, terminating on a given date, mentioned in the 
document granting such extension of time. 

If the contractor should be delayed in commencing 
any portions of the works, in consequence of the com- 
pany s resident engineer not being able to give him 
possession of any part of the land, or from any other 
cause arising from the acts or omissions of the company, 
an extension of the time or times for completion shall be 
made, provided that the company's engineer shall con- 
sider that the contractor is justly entitled to the same; 
a^d in such case the company's engineer shaU determine 
on the period of such extension, and shall certify the 
same in writing. 

Sub-contract. 

This contract shall not in whole, or in any part or way 
whatsoever, be transferred ; nor any portion of the works 
be sub-let without the permission of, and on conditions 
approved of by the company's engineer ; nor shall any 
agent of the contractor be paid by him in any way by com- 
mission, or by any share of the profits that may arise, 
unless such agent shall be a partner of the contractor. 

Inspection of Works and Plant. 

At all times during the construction, and when any 
portion of the line shall have been opened for public 
traffic, the contractor shall afford every assistance, and 
provide every reasonable facility for the company's 
engineer, his deputies, assistants, or inspectors, or any 
of the company's officers on duties connected with the 
railway, over all parts of the line and works ; and all 
yards, workshops, stores, offices, and other places used 
for the purposes of this contract shall, at all times, be 
free and open to their inspection. 
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Trains Running. 

Every day in the week, two passenger trains and one 
goods train, each way, running at such hours as shall be 
approved by the company's engineer, will be required 
on the line. And should the amount of traffic, or pro- 
spective advantages, in the opinion of the company's 
engineer, require it, he shall have power to instruct the 
contractor to run regularly any additional number of 
pajwenger or goods trains. 

At the end of three months' running, such extra 
trains may be discontinued by the contractor, if it can 
be shown that they do not pay their working expenses. 
The company's engineer may require the running of such 
Sunday trains as he may consider necessary, provided 
always that they shall not exceed in number those run- 
ning every working-day. 

Mails and Troops, ^c. 

The contractor shall convey the mails and post-office 
servants, and soldiers, police, and Government stores and 
supplies, at such times and in such manner, and for such 
remuneration, as may from time to time be determined on. 

Land. 
The company will provide all the land required for the 
line, stations, workshops, yards, roads, approaches, sidings, 
and for all spoQ banks and side cuttings, and all such 
land shall be freely used by the contractor, without 
impediment, during the continuanceof his contract; but 
it shall, in all cases, remain the property of the company ; 
but all other land which the contractor may require for 
carrying on his operations, or for temporary roads, for 
carrjang materials to or from the works, or for other 
temporary purposes, is to be provided by the contractor 
at his own expense. In doing this the company will 
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render him all the assistance they may be able to confer 
under the clauses of the concession (or Act of Parlia- 
ment), but all the expenses incurred in any way must be 
borne by him, provided always that the land to be used, 
in any way, shall be such as the company^s engineer shall 
consider necessary and proper, both in position and extent. 

Injury to Property. 

The contractor will be liable and held responsible for 
all trespass, damage, loss, or injury of whatever kind that 
may arise or be sustained by the owners, lessees, or occu- 
piers of land through or in which the various works 
under this contract may be in progress ; and he shall 
pay the amount claimed as soon as it shall have been 
certified by the company's engineer, who shall otherwise 
have power to pay the same out of the contractor s 
deposit money. 

Character of the Works, 8fc, 

The whole of the works and materials are to be of 
such description and quality, and the work in all its 
details is to be executed in such manner as shall be 
satisfactory to the company's engineer. 

Any omission in the specification or drawings will 
not be admitted as the ground for the omission of any 
work, or any accessory to the work, which in the 
opinion of the company's engineer may be necessary to 
make each part of the work complete and secure, in- 
cluding such provisions as may be necessary to protect 
the work fully from the effect of floods, rain, and 
wind. 

Any information or particulars, or any list of quan- 
tities that may be provided to the parties tendering, will 
not be guaranteed as correct. 

If the information should prove incorrect, or if the 
lists provided should be insuflficient or defective, the full, 
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quantities and all things jequired for tlie proper comple- 
tion of the work must be made good by the contractor, 
without any further or extra charge. 

The company's engineer is to have full control over 
the material, order, and manner in which the work is to 
be carried on. 

Si^pHeafrom MngUmd. 

The rolling stock, permanent way materials, tools, 
iron work, office fittings and furniture, telegraph, and 
telegraph materials and stores, which will have to be ex- 
ecuted in and supplied from England, shall be under the 
complete control and direction in every respect, and to 
the entire satisfaction of the company's engineer in 
England, as regai'ds design, manufacture, workmanship, 
material, inspection, and casting, and packing for send- 
ing abroad. 

Clearing the Ground. 

All vegetable matter and stumps or roots shall be 
cleared away or grubbed up to the full width of forma- 
tion and side slopes, unless where any special written 
instructions are given by the company's engineer. 

Formalion. 
The cuttings and embankments are to be made gene- 
rally as shown in the plans and sections, subject how- 
ever to the modifications contemplated in this specifica- 
tion, or to any special and particular instructions given 
by the company's engineer; the formation widths for 
embankments on good strong ground will be about 
1 5 feet for single line, and in cuttings including side 
drains, except in rock cutting, about 22 feet ; occasion- 
ally this may be reduced to 20 feet, and in rock cutting 
to 18 feet. Loose or very light sandy soil, or some 
schistous materials, may require formations of 18 feet 
wide. 
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Slopes. 

It is expected that the slopes generally will stand 
at 1^ to 1, but flatter slopes will have to be given where 
required by the company's engineer. The slopes for 
the rock cuttings, and embankments made therefrom or 
from boulders, must be of such dimensions as the com- 
pany's engineer shall in his opinion consider safe and 
sufficient. The above dimensions apply to the 4 feet 
8^ inches gauge. 

Side4yinff Ground. 

For embankments laying across sidelong ground, steps 
or benches shall be cut so as to obtain a secure base for 
the embankment to rest upon without risk of slipping. 

Drainaffe. 

All the necessary drainage is to be provided, whether 
as side drains, catchwater drains, culverts, cross drains, 
or otherwise. The waterway in all these, as well as in 
river and stream bridges, shall be such as the company's 
engineer shall consider sufficient. 

If, during the process of the works, it should appear 
evident to him, from the nature of the ground, that any 
culverts or drains have been omitted from the plans, 
sections, or specifications, such culverts and drains shall 
still be provided and completed, of such dimensions as the 
company's engineer may require, and as if such had 
been fully specified or particularized on drawings and 
sections. 

"Where drains are cut in soft ground, or where the 
inclination is steep, such drains shall be paved, or pitched 
and lined with rubble stone, or such other measure shall 
be adopted as shall fully prevent all risk of injurious 
scour. 

Slopes of Earthworks. 

The slopes of the earthworks shall be such as, in the 
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opinion of the company's engineer, may be necessary 
for the safety of the work. 

To prevent injury to the works from floods, rains, oi- 
wash of drainage, all necessary provisions and precautions 
will have to be adopted, whatever they may be. 

"Wherever, from too close proximity to a road or stream, 
or other cau.se, the full proper slope of an embankment, 
satisfactory to the company's engineer, cannot be 
obtained, a retaining wall shall he built, of such material, 
height, tJaickness, and batten, as he shall require. 

Road and Stream Divers-ions. 
All roads and streams, of whatever dimensions, which 
in the opinion of the company's engineer require to be 
diverted, shall be diverted accordingly, and all the works 
connected therewith shall be conducted to the satis- 
faction of the company's engineer, either as regards 
width, depth, slopes, inclination, or as to any materials 
or works which he may consider desirable. 



Level Crossings and Hoad j 

At the crossing of all roads where level crossings will 
tw allowed, whether a rise or fall is required to be given 
to the approach road on one or both sides, the propor- 
tion of such rise or fall shall not exceed 1 in 20, and 
the width of the approaches, the slopes, fencing, metal- 
ling, drainage, all carrying out of the works shall in 
■every respect be satisfactory to the engineer. 

Over-bridges will have to be built wherever the 
company's engineer may require this to be done ; and 
they shall in all respects be constructed of such dimen- 
sions, materials, and workmanship as he may reqxiire ; and 
the contractor will be bound to build thera at such 
time, and on such sites, and in such manner, and with 
such conveniences as the company's engineer shall 
determine and require. 
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Bridges and Culverts. 

All foundation pits are to be excavated of such depths 
and dimensions as the company's engineer shall require, 
and with all shoring and pumping he may order, and 
will have to be filled with concrete to such extent as he 
may require. Piling, planking, stone landings, or coffer- 
dams will have to be used wherever he may consider 
them necessary. 

The bridges and culverts are to be of such materials, 
deecription, dimensions, and angle of crossing as the 
company's engineer shall particularly specify and ap- 
prove. A particular specification and drawing of every 
bridge and culvert, with the kind and quality of all 
materials proposed to be used, shall be submitted to and 
approved by the company's engineer before any of the 
work is commenced or proceeded with. 

The bridges are to be all for a single line of railway, 
unless where any special circumstances should neces- 
sitate them in the opinion of the company's engineer to 
be otherwise. 

The piers of river bridges shall be built of the best 
solid and well bonded ashlar masonry where required, 
and with sufficient through stones, and with cut- waters 
up to flood level. The abutments will be faced with 
ashlar, or best block in course, backed with large coursed 
rubble well bonded into the face-work ; where brickwork 
may be allowed by the company's engineer for the pur- 
poses, only the best hard thoroughly well burnt bricks 
will be admitted, with as much herringbone work* as 
may be required, and all laid in such cement as the 
company's engineer may order. 

All arches, girders, and superstructures must be built 
of such materials, forms, and dimensions, and in such 
manner as the company's engineer shall approve. 

The wing-walls may, if allows by the company's 
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engineer, be built of dry rubble ; bnt the masonry of the 
abutments must be well bonded into the wings, whether 
built dry or laid in mortar. 

Culverts to be built of rubble masonry or brickwork, 
or of a combination of both, as hereafter to be specified. 
They may in some cases, if allowed by the company's 
engineer, be built of dry rubble, provided the stones are 
sufficiently large ; but the arches must all be turned in 
brick or dressed stone, laid in hydraulic mortar or 
cement, if required by the company's engineer. These 
and dry stone retaining walls must at least be equal in 
quality to the best constructions of the kind built in the 
country. 

Permanent or temporary diversions of streams, where 
&t any time required, are to be made by the contractor ; 
and where in snch diversions any piling or cofferdams 
are required, the piles are not to be drawn after comple- 
tion of the work, but they are to be cut off level with 
the bed of the stream. 

All arches are to be built on strong and properly- 
formed centering, approved by the company's engineer, 
of hard, well-burnt and well-shaped bricks, of uniform 
size and thoroughly bonded; or of ashlar or block in 
course truly radiated, in hydraulic mortar or cement, 
and in every way in such manner as shall be approved 
ly the company's engineer. 

All arches, after completion, will have to be thoroughly 
well swept and asphalted | of an inch thick. No cen- 
tering to be removed without the express permission of 
the company's engineer. 

All arches to be laid with neat close joints. 

Where ordered, the bed of any stream is to be paved 
or pitched with blocks of stone, to form an apron or 
invert to prevent floods from scouring the bed, and all 
culverts will have to be provided with catch- water basins 
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well built in hydraulic mortar, or in such cement as the 
company's engineer may require. 

All foundation pits are to be excavated of such dimen- 
sions and to such depths as the reaching of a firm and 
solid bottom, when the company's engineer considers 
that this should be done, and any quantities of good 
concrete he may require shall be thrown into the pits to 
such depths as he may wish. 

The concrete is to consist of one part of lime, not 
slaked or fallen, and quite fresh, two parts of clean sand, 
and four parts of broken stone or clean gravel, the whole 
well mixed together and wetted only when required for 
immediate use ; the concrete must be made in a thoroughly 
clean manner, and wheeled in barrows or carried to the 
pit in baskets ; as much as possible it shall be tipped into 
the pit with a fall of about six feet ; punning the con- 
crete will only be had recourse to under special instruc- 
tion ; after being thrown into the pit, it shall, if ordered 
by the company s engineer, be grouted with a good thick 
grout of the consistence of cream ; the grout is to con- 
sist of quick lime with a little sand and water, and is to 
be poured on quite hot. 

When ordered by the company's engineer in founda- 
tion pits below any water level, or which he may con- 
sider in any way exposed to wet, the mortar shall be 
made with such cement, and in every other respect in 
such manner, as he may think advisable. 

Where the ground is loose and soft to any depth, piles 
may have to be driven until they reach a soHd bed or 
drive hard; these piles must average not less than 7 
inches diameter, and driven at distance of about 9 inches 
apart in the clear, and completely over the bed of the 
foundation pit; after being well driven, and cut off at a 
uniform level, stones large and small must be well 
rammed in between the piles, until the surface is quite 
hard and level ; this must be allowed to remain for a 
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aliort time ; and as soon as ordered by the company's 
engineer, a bed one foot thick of concrete is to be laid 
over the whole, and then large foundation stones or large 
stone landings are to be laid down over the whole bed. 

As a general rule for ordinary work, and when ap- 
proved by the company's engineer, foundations and walls 
are to be built of good coursed rubble masonry or brick- 
work, the whole being well bonded together, and in good 
hydraulic mortar ; but cement of approved quality must 
be used instead of lime whenever ordered. All wing 
walls and parapet walls must have well bonded newels 
or pilasters ; all corners of rubble walls must be roughly 
hammer-dressed equare. Where allowed by the engineer, 
rubble wing walls, retaining walls, or others, must be 
finished at top either with large, rough, flat-bedded and 
liaramer-dressed stones, with square joints, laid in mortar 
or cement, as may be ordered; or with stones set on 
edge, laid in mortar or cement, and wedged up tightly 
together, so as to give a firm coping to the top of the 
wail; in either ease the coping stones must project at 
least 3 inches clear of the face of the wall, so as to give 
a good drip. 

Wherever, however, the company's engineer shall 
order it, properly dressed coping stones, of dimensions 
approved, shall be used for wing walls, paa-apets, or wher- 
ever required. 

Masonry Materials, Mortar, 8fc. 

The bricks made use of shall in all cases be hard, 
eound, well-shaped, thoroughly burnt, and of uniform 
size ; the best coloured shall be picked out for face work ; 
all bricks must be well soaked in water before being 
used. 

The mortar must he made from hydraulic lime, fresh 
burnt, and with clean sharp sand. The lime must be 
mixed di-y with the sand, in the proportion of three parts 
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of sand to one of lime. They must be well eround tosre* 
ther in a proper mortar miU erected for the purpose. J^ 
a proper quantity of water. No greater quantity of 
mortar must be made at a time than can be used in 
twenty-four hours. No mortar which has previously 
set, or become hard, wiU be allowed in any part of the 
work. 

The brickwork will be laid in such bond as the com- 
pany's engineer will particularly specify. Pieces of 
bricks, except as closes, wiU be carefully excluded from 
the work. 

All stone used must be of approved quality, sound, 
hard, free from shakes or flaws of any description. The 
stones must be well dressed, carefully laid, and well 
bonded together, according to the character of the 
masonry — as ashlar, block-in-course, or rubble. The 
comers of waUs bmlt of rubble masonry are to be care- 
ftdly squared and plumbed, and as many quoin stones 
and through stones or hearting stones are to be used as 
the company's engineer shall order. In all cases the 
stones are to be laid on their natural beds, and are not 
to be placed on edge, or with the broad face outwards 
merely for the purpose of making a face on the front. 
Strength and durability are the conditions to be aimed 
at. As much as possible the longest stones are to be 
used as headers, to bond through or deeply into the 
thickness of the walls. 

(For more extensive specifications of masonry, &c., see 
" Eailways in the East," by W. Davis Haskoll.)* 

Timber Bridges. 

When timber bridges are allowed, all piles, capsills, 
longitudinals, and other timbers required are to be of 
teak, ironwood, stinkwood, or other approved wood of 
the country, sound, without flaws, shakes, large or dead 

* Atchley and Co., 106, Great Bossell-street, Bedford-square. 
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knots, and well squared. The wortmanship shall be 
the best of the kind known as ship carpentry, with all 
joint surfaces wronght perfectly true. All the joints, 
mortices, tenons, and points of contact between timber 
and timber, or timber and iron, to be well payed with 
stiff white lead immediately before they are put toge- 
ther, or with tar, pitch, grease, and quicklime melted 
together. All iron straps, clamps, bolts, and other 
fastenings are to be of the best material and workman- 
ship, and to be fixed where required. 

The longitudinal timbers across any span are all to 
be in one piece ; splices will only be allowed over cap- 
sills and piers. 

On account of the difficulty in obtaining long straight 
timber of sufficient good quality and scantling, it is 
advisable that no span of any of the timber bridges 
should exceed 30 feet from centre to centre of piers. 

Open culverts, where allowed, not exceeding 13 feet 
in span, may have longitudinals without underbracing 
laid on capsills or wall pieces, provided they be of such 
length and scantling as the company's engineer shall 
approve, and properly tied together. 

Iran Bridges. 

The minimum width in the clear will be 14 feet for 
the 4 feet 8^ inch gauge. 

The wrought-iron bridges may he of either of the 
descriptions known as Warren's, lattice, compound, or 
plate- girders. The material must be specially approved 
before the girders are made, and the company's engineer 
in England must have every facility afibrded to himself 
or his deputy or inspectors for examining and testing ; 
and the contractor shall at his own expense supply all 
conveniences, machinery, and labour for so testing any 
girder, or plate, bolt, rivet, bar, or other iron. 
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The girders will be tested by loading them, and in 
any other way the company's engineer may think fit, 
and they must stand such tests to his perfect satisfaction. 

Ea^h girder is to be so designed that the strains from 
the rolling load, in addition to that from the weight 
of the bridge itself, including platform and permanent 
way, shall not exceed 4 tons per square inch in section, 
or 3 tons per square inch in compression, at any point 
on the girder. 

It is advisable as regards plate girders that they 
should not be rivetted together in large pieces, on 
account of the difficulty of transport by waggon, and no 
piece should in any case exceed two tons in weight, but 
the iron should be so arranged that as few rivets as 
possible should have to be put in when the girder is to 
be finally fixed in its place. (See Plates.) 

The girders must be so designed that, after being 
tested and found satisfactory, certain rivets may be cut 
out and the girders separated for the purpose of ship- 
ment and transport. A sufficient number of spare rivets 
are to be supplied to rivet up the work when at its final 
destination. 

All bolts, nuts, washers, and span rivets are to be 
carefully made from the best materials ; all threads are 
to be Whitworth's, and the bolts are to be screwed for 
their full proper lengths. 

The whole of the work is to be marked wdth such 
marks and in such a manner as the company's engineer 
in England shall direct, and each piece is to have such 
a distinguishing mark that there shall be no difficulty in 
putting the work together when delivered at its desti- 
nation. 

All the wrought iron for plates, bars, bolts, rivets, &c., 
is to be equal in quality to the very best Staffordshire. 
The workmanship and finish throughout is to be of first- 
clajss description. 



BSnUATE AND PBICS BOOK. 

Specification for Works, Plant, Sfc. — continued. 

All the joints of the plates, bars, or angle irons are 
to be planed. The outside edges of all plates are to be 
made perfectly smooth and regular by planing or other- 
wise ; all cover-plates are to be sheared perfect by square, 
and are also to be made smooth and regular at the edges 
by planing or otherwise. The rivet-heads underneath 
the bed-plates are to be countersunk. 

Great attention is to be paid to protect all the iron- 
work before any oxidation takes place. All bolts, nuts, 
washers, spare rivets, &c., are to be heated and dipped 
into hot boiled linseed oil. 

The whole of the larger pieces of ironwork is to re- 
ceive one coat of boiled linseed oil laid on hot, and is 
afterwards to be painted with two coats of best oil paint, 
the first coat red leafl, and the second some darker colour, 
approved by the company's engineer. 

The ends of all the girders, and all pieces of girders, 
are to be thoroughly well protected for transport by 
bolting on pieces of wood, or in some other approved 
manner. 

The bolts, nuts, and all small pieces of iron are to be 
packed for a sea voyage in extra strong air-tight and 
iron-bound cases, and in a manner approved by the 
company's engineer. 

The entire of the ironwork is to be executed in the 
most approved and workmanlike manner, according to 
the direction and complete satisfaction of the company's 
engineer, who shall have full power to inspect and 
control the entire manufacture, to test the whole of the 
work, and be at perfect liberty to reject any portion of 
tlie material which be may consider unsatisfactory, or 
any part of the manufactured work of which lie may 
disapprove ; and the contractor shall be bound to accept 
his opinion as final. 
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Permanent Way. 

Ballast, sleepers, rails, fastenings, switches, crossings, 
plate-laying, &c. 

The ballast may be either broken stone or other 
material approved of by the company's engineer; if 
gravel, it must be clean ; and if of broken stone, it shall 
be broken into pieces such as to pass readily through an 
iron ring of 2^ inches in diameter. 

The ballast shall be laid along the whole length of 
the line and sidings, on the formation surface, and must 
be in the proportion of 1^ cubic yards to every lineal 
yard of single line. 

The rails, sleepers, and fastenings must be on a 
system thoroughly approved of by the company's 
engineer ; the weight of rail is not to be less than 501bs. 
to the lineal yard ; length of rail generally 21 feet, with 
a small proportion allowed of 18 and 15 feet lengths 
under proper restrictions. The contractor will submit 
drawings, specification in detail of the permanent way 
he proposes, with samples of every portion of it. 

The quality of the finished rails as regards tough- 
ness, hardness and strength, shall be such as to be 
perfectly satisfactory to the company's engineer, who 
shall have power to test any of the permanent way 
materials in any manner he may think fit, and at the 
expense of the contractor. 

Each rail is to be stamped on the side distinctly with 
the maker's name, the month and year of manufacture, 
and with the initials of the railway company. 

It is not intended to exercise any supervision over the 
manufacture of the rails or any other part of the perma- 
nent way materials, but the contractor should require 
the makers to enter into a guarantee to renew free of 
charge any rails certified by the company's engineer to 
have failed from defective quality or manufacture, at any 
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I time, not exceeding two years from the time when the 
portions of tlie railway on which they are laid shall have 
been opened for public traffic. 

Sidings, with smtches, points, crossings, &c., must be 
laid where directed by the company's engineer ; the above 
specification, as far as it relates to the permanent way, 
■will of course apply to all sidings, with switches, points, 
and crossings, &c., in all applicable matters, and the con- 
tractor is to provide not only the best materials for the 
permanent way and the best manufacture, but also to 
submit all approved improvements. 

No rails will be received varying more than | lb. from 

I the weight determined on, and no variation from the 
length determined on exceeding one-eighth of an inch 

' will be allowed. 

The proportion of sidings is not expected to amount 

[ to 10 per cent, of the whole length of the line. 

Wrought iron distance gauges, approved, tested, and 

I stamped by the company's engineer must be provided by 

I the contractor. Tliey are to be so constructed that they 
will lie only square across the line ; to these gauges the 

I rails will be laid. 

No rail is to be bent or straightened by baramering, 

^but by a screw-press to be provided by the contractor. 
In sharp curves, and when directed by the engineer, the 
rails will have to be bent, before laying, to the correct 

I radius of the curve given by the company's engineer. 
The rails, fastenings, and sleepers being all adjusted, 
each sleeper is to be well and soundly underpacked with 
proper and suitable ballast, and covered in. The spaces 
between the sleepers, both inside and outside the rails, 
are to be well filled in and neatly trimmed off to a slope 
of 2 to 1, and in such manner and form for drainage as 
shall be approved by the company's engineer. 
The contractor will be allowed to use the permanent 
rails for carrying on the works when the road is properly 



170 THE CIVIL ENGINKER's 

Specification for fTorh, Plant, 8fc. — contiiiaed. 



formed, but subject entirely to such regulations and limi- 
tations as shall be laid down at any time by the com- 
pany's engineer, and should any of these be broken 
through, this permission wiU be \vrithdrawn ; any raUs 
injured from any cause during the progress of the works 
will not be allowed to form part of the permanent way. 

The contractor will be allowed to draw ballast along 
the permanent way when properly laid and packed, but 
care must be taken to keep the sleepers well covered 
with ballast, and any sleepers injured in any way must 
be replaced by new ones before the line is opened for 
traffic. 

All subsidence or irregularities that may occur in the 
line or proper' level of the rails, from whatever cause 
arising, must be accurately rectified by adjusting, lifting, 
or underpacking, before such portion of the permanent 
way can be certified by the company's engineer. 

In any case when the permanent way may be laid on 
longitudinal baidks or other woodwork, as in the case of 
any bridges, open culverts, or otherwise, special provision 
will have to be made for the security of the rail and 
fittings. 

Fencing. 

The fencing is to be of strained iron wire fence, with 
five lines of galvanized iron, cable strands. No. 0. 

The dimensions, description, weight, and quality of 
fencing to be supplied, fixed, and strained complete, must 
be fully specified, with the number and description of 
uprights and straining posts which are to be supplied to 
each mile of fencing, as also a description of the wrought 
iron gates. All the materials and workmanship must be 
good quality. 

Electric Telegraph. 

See the special specification given on this subject. 



I 
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Stations, Goods-sheds, Workshops, Buifning-slteds, Tanh 
houses, and other Buildings* 

These buildings will be placed wherever the Company's 
engineer may require, and they will have to be in com- 
plete accordance with special plans and specifications ap- 
proved and signed by such engineer. They must be of 
such extent and with all such appliances and accommo- 
dations as be may consider sufficient to eflfeetually carry 
out all the requirements of the traffic expected on the 
railway. Any additions he may require to any stations, 
yards, sidings, workshops, sheds, or other buildings, or 
their fittings and appliances during the working of the 
line, will have to be provided by the contractor without 
any extra cost. 

Subject to such portions of this specification which 
may apply to any buildings, they wiU have to be con- 
structed also with due regard to the following clauses : — 

No external plastering will be allowed, but the outer 
faces of all walls exposed to weather, whether of brick 
or rubble masonry, shall be pointed as the work pro- 
ceeds, and whilst the lime-mortar is moist, with mortar 
containing such proportion of Roman cement as the 
company's engineer may direct. All the joints are to 
be well picked out and neatly trimmed up with the 
trowel, so as not to project and hold moisture. The 
joints of the brickwork may be di'awn after being 
trimmed out with the point of the trowel, and such 
joints are not to exceed .^-IGtbs of an inch thick, AU 
ventilating bricks shall be inserted where required. 

All arches are to be turned with a regular and proper 
curve with bricks selected for the purpose, and are to be 
laid in the most careful manner with proper bond and 

• For DnmarouB deeigna >nil working drawings of railway Blations and other 
I buildingi, Bfle ■■ H»ili»aj Conatruolioii," and " Hallway* in tha Eaat," tij W, Davia 
I Haskol^ kQd tbe workg of Mr. G. D. Dempaey : Atcyey uid Cu., lUH, GreaCHuBieU- 
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with neat, close joints. The centerings of gateways and 
other large arches are not to be removed until ordered 
by the company's engineer. 

Floors in the workshops are to be paved ; in engine 
and boiler houses, in running sheds and carriage shops> 
brick on edge in mortar, or as may be directed. 

Provision must be made for a sufficient quantity of 
wood paving, six inches deep, in machine shops, &c. 

Beams and wall-plates, girders, joists, brest-summers, 
struts, ties, braces, rafters, &c., for goods-sheds, work- 
shops, &c., will have to be executed in the best style of 
rough carpentry, with sawn faces in all the ^ain scant- 
lings, but wrought perfectly true at all surfaces of con- 
tact ; all mortices, tenons, bird's mouths, scarfs and all 
joints to be well and truly formed and fitted. All joints 
in any way exposed to wet are to be payed with white 
lead, which is to be applied immediately before the work 
is finally put together. 

Where the ends of beams, girders, or purlines project 
beyond the walls to form cantilevers, such projections 
are to be dressed to forms ordered by the company's 
engineer. 

All the timber of whatever kind is to be of the best 
quality and of the most approved kind of the country 
ordered by the engineer, and when he may think it 
applicable, and all the timber, of whatever kind, shall be 
sound and free from all defects. 

Boarding may be of native wood, or of American or 
Baltic red or white pine, as may be proposed or agreed 
upon; generally it is to be gauged, and grooved and 
tongued, or matched ; 1^ inch thick for floors, and 1 inch 
thick for ceilings and partitions. 

The window frames of engine shop and carriage work- 
shops, &c., are to be of cast iron. 

The roof-covering, whether of slates, pantile, Italian 
tile, of iron or zinc tiles, or of corrugated iron, is to be 
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well and carefully laid so as to be absolutely free from 
leakage at all times, and secured with proper composition 
nails where necessary; the courses and overlap to be 
such as ordered. Iron gutters, ridges and valleys, as 
ordered, to be carefully laid, and secured with long wood 
flcrews from leakage and wind, are to be provided to all 
roofs when dealred, with down pipes at intervals along 
ihe whole length of the eaves ; all to be of the sizes and 
thicknesses that may be ordered. The down pipes are 
to be well secured to the walls with strong holdfasts, 
and brought down within six inches of the ground, and 
are to discharge into a brick drain leading round the 
whole building, and discharging at such points not more 
than 50 yards distant, as directed by the company's 
engineer. The surface of the ground between the side 
of the drain and the wall, not less than 2 feet broad, to 
l)e paved with brick, with a steep fall from the wall. 

The main doors of engine and carriage workshops, 
and other buildings where it may be required, are to be 
fitted to run with iron rollers on iron rails laid for the 
purpose. All other doors and gates to be hung with 
wrought iron hinges or cast iron butts, as may be 
required. 

When allowed by the company's engineer, the frame- 
work of roofs may be left open. All doors and windows of 
wood, and all joiners' work of every description, are to be 
of the best material and class of workmanship under each 
head. All ironwork is to be of the best quality — equal to 
the very best Staffordshire — and of proper and suitable 
weights and dimensions ; it is to be protected from any 
Oxidation commencing to set in upon it, by being 
dipped, whilst hot, into hot boiled linseed oil. 

All fireplaces, chimney-pieces, window and door fasten- 
ings, kitchen and other sinks, minals, water cisterns and 
liping, water closets, and ail other proper fittings, are to 
le of such description and qutility, and fitted and secured 
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in such manner, as shall be to the complete satisfaction of 
the company's engineer. All cesspools, sewers, drains, 
traps, that may be necessary for the discharge, under 
healthy conditions, from sinks, urinals, or water-closets^ 
are to be provided of such dimensions, material, and 
workmanship as shall be thoroughly and completely 
effectual for the purpose, and to the satisfaction of the 
company's engineer. 

The ceilings of the main stations and offices are to be 
plastered in the best manner, with plaster of the best de- 
scription, on laths and ceiling joists; and the walls, 
internally, are also to be plastered in the best manner 
and with the best material. 

The skirtings on the ground-floor will have, in part, to 
be done with cement, not less than 4 inches in height. 

The contract is to be an absolute guarantee to complete 
every building with all necessary accessories and every 
requisite to make it complete, well finished, and com- 
pletely fitted, so that no further work may be necessary 
to make it in any way suitable to its required purpose, 
and so that it shall be to the complete satisfaction of the 
company's engineer. 

Engines, Boilers, Machinery, Tools, Shafting, 8fc. 

The engines for the workshops shall be high pressure, 
capable of working to a high degree of expansion when 
but a small power is required. They must be well 
finished, well supplied with all appliances and requisites, 
and all of the very best materials. 

No particular class of engine is specified, but for 12 and 
1 5 horse power engines ; preference will be given, other 
things being equal, to a double engine, with smaU cylinders 
and long stroke, the fiy-wheel in centre, the rim so con- 
structed as to take a driving band, 9 inches in width, and 
so arranged that either or both cylinders may be used 
together or separately. 
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Two boilers will be required for each engine, and may- 
be either "flue" or "tubular," but in any case they must 
be of very superior material and make, capable of giving 
ample steam, with a working pressure of 60 lbs. to the 
inch, with the smallest possible consumption of fuel, and 
be supplied and fitted vnih all the usual pipes, valves, &c., 
for working together or separately, witli sufficient and 
proper pipes to connect them with the engines, and with 
all the fittings necessary and usual, such as steam valves, 
safety valves, blow-off cocks, scum cocks, water gauge, 
steam pressure gauge, water and steam gauge cocks, 
mud plugs, &c. &c., usually supplied with first-class 
engines and boilers. The boilers will have to be tested 
to 150 lbs. to the square inch. 

The shafting is to be of the " Best best" iron, free from 
all flaws and defects ; to be turned up perfectly true, and 
parallel to 3^ inches diameter, except for a distance of 
5 feet on one length, which is to be finished to 4 inches 
diameter, tapered to Z\ inches, and finished off" bright. 

The coupling boxes to be in two halves, one half on 
each end of shaft, and securely keyed, and to bolt to each 
other with four | inch bolts. The plummer blocks of 
best cast iron, with best gun-metal bushes, and provided 
with syphon cups, or other approved method of lubri- 
cation. Provide all driving drums, speed pulleys, &c. 

All machinery, tools, and shafting must be manu- 
factured and supplied by first-class maters only. 

List of MacJiinery for afrst-class Workshop. 

1 Fifteen horse-power engine and two boilers, shafting, 

plummer blocks, &c. 
1 Wheel-lathe, take in 5 feet 6 inches wheels. 
i Crane for ditto. 
1 Self-acting slide and screw-eutting lathe, 12 inch head 

stocka, gap, checks, '&c. 
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1 Self-acting slide and screw*cutting lathe, 18-inch 
head stocks ; no gap. 

1 Hand lathe, 8 -inch. 

1 Wood lathe (foot treadle). 

1 Shaping machine for all work (full size). 

1 ditto ditto (small). 

1 Planing machine, plane 8 feet. 

1 ditto plane 2 feet 6 inches. 

1 Punching and shearing machine, 1 inch x 1. 

1 Drilling and boring machine, self-acting, vertical. 

1 ditto ditto, vertical (small plain). 

1 Screwing machine, J inch to 2-inch. 

1 Fan (Scheele's) 5 fires and cupola. 

1 Steam hammer, 5 cwt. 

1 Circular saw-bench and saws. 

1 Hydraulic press (for wheels). 

All necessary driving drums. 

Add fitters' and smiths' tools, crabs and portahle 
forges, vices, benches, jacks, screwing tackle, hoisting 
tackle, blocks, pulleys and ropes, chains, ladders, travers- 
ing jacks, grindstones and C. J. frames, wheel furnaces, 
cranes, lorries, shop-barrows, &c. &c. 

Machinery for sviall Workshops. 

1 Eight-horse power engine and 2 boilers. 

1 Wheel latlie, to take 4 feet 6 inches. 

1 Self-acting slide and screw-cutting lathe, 12-inch 

head-stocks, gap, chucks, &c. 
1 Self-acting slide lathe, 8-inch stocks, &c. 
1 Wood lathe (treadle foot). 
1 Planing machine. 
1 Shaping machine. 
1 Punching machine. 
1 Drilling machine. 
1 Ditto ditto (small). 
1 Screwing machine (full size). 
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1 Faii (Soheele's). 
1 Hydraulic wheel press. 
Shafting and plummer blocks, &c. 
1 Circmar saw, bench, and saws. 
All necessary driving drums. 

Water Supply, Ash-pits, Weiffh-bricfyas, Switches, Points, 

Crossings, 8cc. 

Tank-houses, with cast-iron tanks, are to be erected 
at an average distance of 20 miles apart, and also at 
the workshops. When rivers offer a supply of good 
water, and are not liable to be dried up in summer, a 
tank, tank-house, pumps worked by steam engine, and 
supply pipes shall be erected, and with all necessary 
provision for distribution, as pipes, valves, stop-cocks, 
cock-posts, water-cranes, waste-pipes, &c. &c. in other 
places it will be necessary to sink trial pits and wells, 
or bore artesian wells, to obtain an efficient supply of 
good water for locomotives, and then to establisn the 
necessary pumps, tanks, engines, pipes, cranes, &c. &c. 

Ash-pits, for cleaning out the asn-pans and fire bars 
of locomotives, shall be erected in places approved by 
the company's engineer, say, at each watering station. 
Each outside pit to be, say, 50 feet long, 4 feet broad, 
and 3 feet deep, of brick, with steps at each end down 
into the pit. A paved gutter or pipe for drainage to be 
provided where required ; floor to be paved with brick 
on edge in cement ; walls 1 foot (5 inches thick ; longi- 
tudinals 14 inches sauare to carry the rails, laid at the 
proper level, firmly bolted down, and projecting 4 feet 
oeyond the pit at each end ; timber to be of the best 
native kind of wood. 

A ten feet long 12-ton weighbridge, of best descrip- 
tion, to be erected at the entrance of each goods shed. 

Each station to be provided with a sidmg of length 

N 
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directed by the company's engineer, with switches, 
points, crossing. (See Special Specification.) 

A 36-feet turntable is to be provided at each terminal 
station, aod at the workshops, and a Dunn's patent 
traverser, 20 feet long, at the main terminus. 

Two timber warehouse cranes, each to lift 2 tons, are 
to be provided in each goods station ; all necessary 
cranes for workshops, and one 10 ton travelling crane. 

Rolling Stock, 

The following may serve as an indication for rolling 
stock : — 

8 locomotives and tenders. 

9 first and second class composite carriages. 

4 second and third class ditto, ditto. 
6 horse boxes. 

3 carriage trucks. 

5 break vans. 

For further precedents of railway specifications see 
"Eailway Construction." For many valuable sugges* 
tions for specifications of engineering works generally, 
the reader is invited to consult the " Handbook of Speci- 
fications, preceded by a Preliminary Essay on Forms of 
Specifications and Contracts," by Professor T. Leverton 
Donaldson, the pages of which contain specifications by 
some of the most eminent engineers of the day. 
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OF 



CONTBACTOB'S MACHINEEY, PLANT, TOOLS, 



AND FITTINGS. 



PRELIMINARY REMARKS. 

During four years' experience on Engineering Works 
in the East, we had many occasions to feel with 
regard to ourselves, and to observe amongst the Con- 
tractor's Agents, the great want of a Price Book 
relating to machinery, plant, tools, fittings of work- 
shops, &c. On many works these matters become 
featm'es of great importance, and the want of some 
information on the subject causes inconvenient delays 
and often much dangerous uncertainty as to estimates 
and tenders ; this has induced the Author to undertake 
the following compilation, by means of which he hopes 
to remove one of the diflSiculties so often besetting the 
tendering and contracting for Public Works, and at the 
same time one of those shoals on which so many hopes 
have been wrecked. 
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The proportion of discount will have to be considered 
particularly in all matters relating to machinery, plant, 
tools, &c. ; generally the discount will be the more 
Uberal on all things which may be expected to be found 
largely in stock, and vice versd. Fair prices for good 
work and materials is a safe and sound principle in aU 
Engmeering work. 
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CONTEACTOE'S PLANT AND TOOLS. 



if 



Adzes, per dozen. 

1. 2. 3. 4. 

o« o, o* S* 

Carpenter's adze 28 ... 30 ... 32 ... 35 

Ditto Scotch blued 39 ... 43 ... 47 ... 51 

Ship carpenter's ditto 32 ... 36 ... 39 ... 42 

Wheeler's ditto 82 ... 36 ... 39 ... 42 

Spout ditto 23 ... 25 ... 27 ... 29 

Carpenter's round eyed ditto 48 ... 47 ... 51 ... 55 

Fencingditto 37 ... 41 ... 44 ... 47 

Anvils. 

Per cwt 85*. 

Ditto, stake, per cwt 55*. 

Augers, per dozen. 

Inches. 

*• d, 8* d* 8, Of 8» d. 
No. 1. Carpenter's shell 

augers 7 ... 7 6 ... 8 9 ... 10 6 

„ . 2. Ship carpenter's do. 8 8 ... 8 9 ... 10 ... 12 

„ 8. Carpenter's eyed do. 10 6 ... 11 ... 12 6 ... 14 6 

„ 4. Black screw do. ... 10 9 ... 11 ... 13 ... 15 

5. Bright screw do. ... 13 6 ... 14 ... 16 ... 18 

6. Bright Scotch screw- 
eyed augers 20 ... 21 ... 24 ... 27 

„ 7. Best bright brace 

screw bits 17 ... 18 ... 21 ... 28 

„ 8. Wheeler's London 

bruzzes 82 ... 84 ... 88 ... 40 
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AuoBBS^ per dozen — continued. 
Inches. 







i 


1 


n 


U 


If 


U 


If 


2 






«. d. 


«. d. 


». d. 


s. d. 


a. d. 


». d. 


«. d. 


«. d. 


No. 


1.. 


.12 3 


14 


15 9 


17 6 


19 3 


22 


28 8 


34 


99 


£., 


..13 


15 9, 


17 6 


19 6 


21 3 


23 3 


28 9 


34 9 


99 


S. 


..17 


20 


23 


26 


29 


32 


36 


48 


99 


4. 


..18 3 


20 9 


23 3 


25 9 


28 3 


30 9 


35 9 


40 9 


99 


5. 


,.21 6 


24 


27 3 


30 


33 


30 


42 


48 


»» 


6., 


..80 


33 


37 6 


43 6 


46 


50 


60 


66 



^XXK8. mm 

per lb. 
Kentj Newcastle, Yorkshire, Suffolk, or Scotch patterns... 6^^. 
Ditto ditto ditto ditto steel, polished... 8| 
Ditto ditto ditto xlitto ditto best... 9| 
Wheder's axe lOj 



(Joiner's) Bench Cramp. 

Square Thread. 

Thickness of screws... 1 ... If ... 1| ... 2 inches. 

9* d, 8, d, s, d, 9, d, 
2 4... 1 8 .. 1 2 ... 10 per lb. 

Joiner's cramp 4 .•, 5 ... 6 ... 7 ... 8 feet. 

o. o. o. o. o. 

82 ... 35 ... 42 ... 50 ... 60 each. 
Sash cramp 18 ... 21 ... 28 ... 32 ... 36 inches. 

O. O. O. O. St 

16 ... 21 ... 26 ... 32 ... 38 per pair. 

Bench Vice. 

Up to 4 lbs., 6*. each ; above 4 lbs., 1*. 8 J. per lb. 
Best black siaple vice, per lb., 6^. 



Bbllows-Forgi:. 
Inches Across. 



16 18 20 22 24 26 28 30 82 84 

>•• o. 'v« ~9» o* w. o» 9* ■M% o« 

24...29...84...41..:49...59...69.:.81... 100 ... 124 



Z^ 88 40 42 

#. 9. %. #. 

.. WO ...'200 ...247 ...300 
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Circidar Double Blast Bellows. 
Inches Diameter, 

18 20 22 24 26 28 80 82 84 86 
i08 ... 118 ... 189 ... U9 ... 178 ... 208 ... 242 ... 270 ... 815 ... 850 

Bill-hooks^ per dozen. 

1. 

s. d, 

Yorkshire socket bills ... 28 6 .. 

Ditto strapped 40 .. 

Norfolk and Suffolk^ 

sii^leedge 23 .. 

Nottingham tanged bills 26 .. 

. Strapped double hand switch hooks^ 12 inches^ per dozen^ 44«. 

Blowers 



i. 


8. 4. 


a. d. 


t, d. t. d. 


31 


... 84 ... 87 


42 


... 46 ... 50 


24 


... 26 ... 27 


29 


... 82 ... 84 





(Silent Fan) 


with Steam 


Engines. 




SUmetor 


Diameter of 


Smith's first 


Cwt«. mtlted 




ofmrlioder. 


fan4zapeller. 




blown. 


per hour. 


£ 


4 


19 

22 




9 


... 18 


.... 45 


6 


12 


... 28 


.... 55 


6 


25 




16 


... 84 


.... 65 


7 


30 




, 25 


... 66 


.... 72 


O • . »• 1 


36 




40 


... 68 


.... 96 


v ...<.< 


42 




60 


... 100 


.... 115 


10 


48 „ 


• • • • • 1 


. 90 


... 135 


.... 185 



Silent Fans with or without Steam Engines. 

Dimeter of Smith's fires Cwta. melted Bevolutioni Without With 



iui-impeller. 


blown. 


per hour. H.P. per minute. 


•ngue. mguM. 


Inches. 








£ «. £ 


16 ... 


6 




10 ... 1 ... 2000 ... 


6 6 ... 39 


19 ... 


9 




20 ... 2-5 ... 1900 ... 


8 8 ... 46 


«« ••• 


12 




25 ... 3 ... 1800 ... 


11 5 ... 54 


25 ... 


16 




85 ... 4-5... 1700 ... 


16 ... 67 


80 ... 


25 




60 ... 6 ... 1600 ... 


18 10 ... 72 


86 ... 


40 




70 ... 7 ... 1500 ... 


25 ... 97 


42 ... 


60 




100 ...9 ... 1800 ... 


80 ... 115 


vO ... 


90 




140 ...11 ... 1100 ... 


86 ... 180 
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Braces 

With bits complete. 

Best braces 9s. each. 

With 12 



18 


24 


80 


86 


42 


48 


54 


8. d. 

16 

17 2 

18 4 


8. d. 
18 

20 2 

21 6 


«. d, 
20 11 

23 2 

24 10 


8. d, 
28 9 
26 6 
28 6 


f. d. 

26 
29 8 
81 7 


8. d. 

28 
82 4 
85 


8. d. 
81 8 
85 9 
88 6 



60 bits. 




8. d. 
Cast steel black bits 18 8 

Ditto, bright 14 7 

Ditto, straw colour.. 15 8 

Improved plated braces, ISs, each ; with brass neck head, 15s. 

Boilers. 

Cornish or single tube boiler, with or without fittings, made 
from best Staffordshire plates and Low Moor iron, proved to 
doable the working steam pressure, fittings include water gauge, 
^auge cock, blow-off cock, mud holes, safety valves, man-hole, 
lurnace door, damper, and pressure gauge. 



Horse 


TTithout 


With 


Hone 


Without 


With 


Power. 


fittings. 


fitting!. 


Power. 


fittings. 


fittinga. 




£ 


£ 




£ 


£ 


4 .... 


...a. OO ••••• 


.... 54 


20 ... 


... 115 


.... 142 


8 .... 


48 


.... 70 


25 ... 


... 141 


.... 171 


10 .... 


60 


.... 82 


80 ... 


... 163 


.... 2oa 


14 .... 


72 


.... 96 


40 ... 


... 210 


.... 250 


16 .... 


90 


.... 115 


60 ... 


.. 240 


285 



Multitubular boilers, with and without fittings, manufactured 
from the best Staffordshire plates and Low Moor iron, proved 
to double the working steam-pressure; without fittings, includes 
only fire and smoke boxes; with fittings, includes furnace door 
and bars, ash pan, iron chimney, safety valve, spring balance, 
water gauge, gauge cock, pressure gauge, and blow-off cock. 



Horse 


Without 


With 


Horse 


Withont 


With 


Power. 


fittings^ 


fittings. 


Power. 


fittings. 


fittings. 




£ 


£ 




£ 


£ 


4t ... . 


88 


.... 54 


14 .. 


.... Ill 


.... 134 


4 . . . . 


55 


.... 74 


16 .. 


.... 123 


.... 147 


6 .... 


66 


.... 86 


18 .. 


.... 134 


.... 159 


o •••• 


79 


.... 101 


20 .. 


.... 147 


.... 172 


10 .... 


90 


.... 112 


25 .. 


.... 186 


.... 213 


12 ... 


.... 100 


.... 128 
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Boiler Bear^ 
With beds and punches for J .,• | ... | inches 



£5 



Block — See Pulley. 



Callipers^ per dozen. 



Up to 

Plain bright steel. . . 
Engineer's improved 

Wing callipers 

Do., with legs for in- 
side measure ... 
Spring callipers . . . 
Compasses, per doz. 
Plain compasses . . . 

Wing ditto 

Back wing ditto ... 
Spring dividers ... 



6 


7 


8 


9 


10 


11 


.». 


«. 


s. 


s. 


B. 


s. 


25 


30 


35 


40 


45 


60 


36 


42 


48 


54 


60 


72 


25 


28 


81 


35 


48 


46 


31 


42 


54 


63 


72 


84 


36. 


42 


48 


58 


68 


78 


15 


17 


20 


22 


24 


27 


20 


22 


24 


26 


29 


86 


24 


26 


29 


31 


34 


40 


30 


36 


42 


52 


62 


72 



12 inches. 

a. 

80 

90 

55 

100 
90 

30 
43 

48 
82 



Cabfenteb's and Joiner's 
Mallets per dozen 20«. 



Chains. 
Best short linked crane chains. 



\ 


A f 


A 


i 


*. 


K * 


1 


1 


inch. 


*, 


«. «. 


t. 


». 


». a. 


s. a. t. 


€. 


8. a. 




26 


24 22 


19 


18 


17 8 


16 9 16 


16 


15 6 


per cwt. 



Waggon coupling chains 18 per cwt« 

Traces and tip chains 28 ,, 
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ChiselSj per dozen. 






Inches. 

i 

s. d. 



«. d. 

1. Cast steel firmer chisels .. . 4 6 5 6 7 

2. Ditto, handled 7 8 9 6 

S. Cast steel improved firmer 8 9 10 6 

4. Ditto, strong 6 6 7 6 9 6 

5. Common short firmer 3 9 4 S 5 

6. Strong ditto 5 5 6 6 6 

7. Long ditto 5 5 9 7 

8. Cast steel firmer gouges... 5 6 6 6 8 

9. Ditto, handled 8 9 10 6 

10. Improved firmer 8 9 6 11 

11. Strong ditto 7 8 6 10 6 



Inches. 





li s 


' 2i 


8 




H 


8} 




t. d. ». 


d, a. 


d. 


1. 


d. 


8. d. 


». a. 


1. 


la ... 18 


... 26 


6 ... 


42 


'6 ..,. 


69 ... 


68 


2. 


IB ... 21 


6 












8. 


17 ... 24 


... 84 













4. 


17 ... 24 


6 












5. 


9 6 ... 12 


9 ...17 


6 










6. 


10 6 ... 14 


8 ... 22 













7. 


11 ... 14 


9 ... 22 


6 










8. 


14 ... 22 


... 31 


6 










9. 


17 ... 26 















10. 


18 ... 27 


... 39 


6 










11. 


18 9 ... 30 
















Inches. 

s, d, s, d. s, d* 

Mortice chisels 6 9 ... 10 6 ... 15 6 

Bestjoiner^s do. gauged 12 .0.... 16 ... 26 
Cast steel ditto ditto... 14 ... 18 ... 27 
Sash mortice chisels — ...22 

Socket ditto ditto 10 9 ... 15 ... 22 6 



I 
t, d, 

20 6 

85 

86 



1 

t. d. 

25 9 
48 6 
44 



29 ... 87 



Cast steel socket ditto... 15 ... 18 9 ... 28 ... 87 ... 45 
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ChisxlSj per dozen — cowtmued. 

Inches. 

i 

1. German steel socket s, d, 

chisels 8 0.. 

2. Ditto ditto, gouges.. 9 6.. 
8. Ditto stalking chisels 12 .. 

4. Blockmaker*s chisels 18 .. 

5. Ditto, gouges 24 ... 26 6 



1 


1 


li 


li 


9. d. 


». d. 


t. d. 


». d. 


9 ... 


10 6 ... 


11 9 ... 


18 


10 6 ... 


12 ... 


18 8 ... 


14 9 


18 » ... 


16 8 ... 


18 6 ... 


20 9 


n ... 


26 ... 


80 ... 


84 


26 6 ... 


80 ... 


35 ... 


89 



i 



Inches. 



s. d. 
13 9 



18 



d. 
3 



1. Cast steel millwright's «• d. 
chisels^ 10 

2. Ditto, ten inches long 14 6 17 22 8 

3. Ditto, twelve inches long.., 16 6 20 6 27 

4. Cast steel turning chisels... 6 9 8 6 10 9 

5. Ditto, turning gouges 8 11 ...... 14 3 

6. Ditto, long strong turning 

chisels 9 6 12 16 

7. Do. do. do. do. gouges 17 22 28 

8. Ditto, thick backs, ditto ... 16 6 



Inches. 

ij H If I 2 n ^ 2f 3 

i, d. 9. d, 9. d. 9, d. 9, d. 9. d, 9, d. 9, d, 

1 24 28 6 88 6 41 6 50 62 74 82 

2 26 

8 30 

4 14 

5 19 

6 20 

7 84 



* CMt iteel miUwright'i gouges, 4(. to 1 iocli ; 6«. to !( inch ; and tl\ above 
14 inch, It, per dozen extra. Engineer"! chiiela, \Qd. per lb. Mill cbiael and mill 
piok, 1«. pw lb. 



^ 


1| 


2 


H 


2i 


21 


9. d. 


9. d. 


9. d. 


9, d. 


«. d. 


9, d. 


28 6 


33 6 


41 6 


50 


62 


74 


81 


36 


42 








86 


40 


52 








17 6 


20 6 


25 6 


32 6 


40 




24 6 


29 6 


86 


41 


60 




26 


88 


40 








42 


48 


52 
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CiBCULAB Saws and Benches. 

Saw benches^ planed metal top, metal standards, bright saw 
spindle, running in brasses, fast and loose pulleys, collars, and 
parallel gauge complete : 

Size of table. £ s. d. 

Totakeinal2.inchsaw 3ft. x 1ft. 9 12 10 

18 ditto 4 x2 8 16 

80 ditto 5 x2 6 2110 

42 ditto 6 x3 27 

Small tablie for 12-inch saw on standards, table to raise 

or lower, parallel gauge 11 

Parallel gauge for large tables 6 



99 



99 



» 



CMt Bteel grooving saws ; 
teeth sawn out, and 
saw turned thinner to 
centre 



Saw Bpindles in pedestals 
and brasses, fast and. 
loose pulleys 



8. d, 

1 6 

f. d. 

2 2 



f. 

88 

2J 
$. 

105 



i 



8 



I ^ inch in thiokneiB. 
I. d, 8» d» B. d. B, d, 
17 18 110 20 per inch diameter. 



I f i 1 inch in thickness. 

B. d. f. d» B. d. B, d. 
2826 8088 per inch diameter. 



8, 

49 

24 
f. 

125 



68 

2} 
f. 

150 



f. 

77 

8 
s. 

180 



2 
f. 

90 



inch diameter. 

each. 

inch diameter. 

each. 



Claws : 
Strong black claw wrench, 10*.; bright, 14*. 



Cbabs 

(Hoisting) and Lifting Jacks. 

Single purchase ^ 2 tons. 4 tons. 6 tons. 8 tons. 'J on. p^frft 
hoisting crab, V £ 8. & 8. £ 8. £ 8. h^:|uu^_u 
to lift J6 6... 7 10 ...8 5... 9 sJwitnbreaJt 



Double purchase ^ 4 tons. 6 tons. 8 tons. 12 tons. ') ofi a. 
hoisting crab, V £ *. £ *. £ *. £ s. ^ •fV.t t 
to lift J 8 0... 10 10... 18 0...17 oj^^^^*^'®*^ 
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Ceabs — contifiued. 

Lifting or Screw Jacks : 

Height with screw down ... 14 ...16 ... 18 ... 21 inch. 

Diameter of screw If ... 1} ... 2 ... 2^ inch. 

To lift 2 ... 3 ... 4... 6 tons. 

1. Bottle jack, wrought iron s. s. s. s. 
ease 45 ... 55 ... 67 ... 85 

2. Ditto, strong cast iron ditto 33 ... 40 ... 52 ... 68 
8. Tripod jack, solid brass tops 50 ... 59 ... 73 ... 86 

4. Bottle jack, strong cast case 

withlever 53 ...60 ... 72... 96 

5. Tripod jack, solid brass top, 

withlever 70 ...79 ... 98 ... 114 

6. Hale/s patent lifting jack 90 ... 95 ..\ 105 ... 115 

Height with screw down 24 ... 27 ... 30 ... 33 ... 86 inch. 

Diameter of screw 2J ... 2| ... 3 ... 3J ••• 8^ inch. 

Tolift 8 ... 10 ... 12 ... 16 ... 20tons. 

o. o. o. o. o. 

1 100 ... 122 ... 150 ... 200 ... 250 

2 83 ... 100 ... 125 ... 160 ... 195 

8 105 ... 125 ... 155 ... 200 ... 250 

4 118 ... 135 ... 170 ... 205 ... 245 

5 140 ... 160 ... 190 ... 245 ... 295 

6 140 ... 160 ... 180 ... 240 ... 280 



Lifting and travers- 
ing screw jacks, with 
doable ratchet lever"* 
to main screw •••• 



/Height when Will traverse, Will lift, ^ 



Batchet screws, jacks, 
&c. 



Hydraulic jack, made 
of best wrought iron 
and steel, with gun- 
metal pump 



down, inch. 

20 
26 
27 
27 

21 
24 
27 
SO 

26 
28 
80 
82 






inches. 

H 

12 
16 
22 



• *. 



... 



• •• 

• •. 

• •• 



tons. 

5 ... 9 10 

10 ...11 18 

15 ...16 

20 ...18 



5 

7 

10 

12 



... 



5 15 

6 8 

7 5 

8 10 



10 ...20 
15 ...23 
20 ...28 
80 ...34 



d. 
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Cranks 

For Bail ways. Wharves^ Dockyards, &c. ; Oak Jib ; double geared. 

m 

Ton. BadiuB. Height. £ 

To lift 1 9 feet 10| feet 40 

„ IJ H „ lOi „ 47 

„ 3 13 „ 14 „ 80 

5 16 „ 16 „ 112 

„ 8 17 „ 17 „ 138 

,. 10 18i „ 18i „ 176 

„ 13 18| „ 18i „ 226 

Diving Apparatus. 

Treble barrel atmospheric air engines, in strong wood £ #; di» 
chest, with handles, fly wheel, and 2 crank handles ; 
2 iron caps to protect the cranks ; 6 spanners to fit 
all ^1^^ screws ; 1 till containing 3 gun metal plain 
joints, 1 spare union joint (as on air tube), 1 spare 
gun metal crank nut, 4 spare helmet collar nuts, 3 
spare sets of bucket bathers, valve springs, washers, 
&c. 70 

Strong wicker basket, containing 1 tinned copper 
diving helmet, with jointed screw, collar, and 
mountings, 2 lead weights with gun metal mount- 
ings adjusted to helmet, 1 helmet cushion, 110 feet 
vulcanized India-rubber tube, with galvanized spiral 
wire inside and braided twist outside, with gun 
metal union joints 45 

One strong chest, containing 2 waterproof diving 
dresses, with vulcanized India-rubber collar and 
cufls, 1 pair boots with lead soles, 4 pair yam hose, 
2 pair ditto outside, 4 pair drawers, 6 white Guernsey 
frocks, 2 pair duck overalls, 2 caps, 12 wrist rings, 
2 twilled neckerchiefs, 30 fathom ladder line, 30 
fathom signal line, 1 can India-rubber solution, 2 
yards prepared canvas, knife and shot belt 27 

Drilling Machines. 

Pillar drilling machine, with portable vice bench and 

toolbox 10 

Drilling post, 3^. Drilling pillar, 11. 10s. Crank 
brace for ditto, 8^, 



conteactor's plant and tools. 193 



Drilling Machines — continued. 

Bench drilling machine, with hand i 1 f 1 in. holes, 

flv-wheel to driU £5. £6 15*. £9. £13. 

Table and standard 30*. extra. 

Drilling machine, with cone pulleys and counter shaft, £ s. d. 
fast and loose pulleys, hangers and brasses, and 
metalstand 22 

Doable geared drilling machine, 12 in. to centre, ad- 
justable table by rack and worm, self-acting feed 
motion 40 

Ditto, with compound slide table 48 

Ditto, single geared, 13 J in. to centre, beeched, hand- 
feed motion, with 12 in. in traverse circular motion, 
22 in. diameter, planed base plate, top gear, &c. ... 28 

Double geared drMng machine, 15 in. to centre, table 
swinging on metal column, fitted with rack-elevating 
motion, self-acting or hand-feed motion 55 

Ditto, 18 in. to centre, feed motion of three speeds, 
table to rise and fall, planed base plate fitted with 
slots, top gear, screw keys. Sec 63 



Engines. 



Direct-acting horizontal steam engines, of best material and 
make, including governor (or, if required for mining or re- 
versing, proper reversing gear), feed pump, fly wheel, and 
regulating valves complete to the end of fly-wheel shaft : — 



Horse power. £ 

4 78 

6 104 

8 122 

10 153 

14 216 

20 270 

25 333 

30 255 



Horse power. £ 

40 430 

50 510 

60 600 

70 700 

80 800 

90 900 

100 1000 



Vertical steam engines, of best make and materials. Boiler of 
best Staffordshire plates and Low Moor iron fire boxes; 
boilers jacketed with felt and wood lagging; supplied with 
governors, safety valve, spring balance, pressure gauge, glass 

o 
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Engines — eanHnued. 

water gauge, g^^g^ cocks, blow-off cocks, fly wheel, iron 
chimney with hinge, &c., all complete : — 



Horse power. 
2 


£ 
.... 117 


Horsepower. 
8 


£ 
.... 200 


3 


.... 120 


10 

12 


.... 246 


4 


.... 140 


.... 280 


6 


.... 180 


15 


.... 8S0 



Portable steam engines, manufactured as above. Boilers of best 
Staffordshire plates and Lo^ Moor iron fire boxes; boilers 
jacketed throughout with felt and wood lagging; fitted mth 
iron chimney to lower down, fly wheel, governor, safety tbIw, 
water g;auge, gaug^ cocks, pressure gauge, blow-off cook, mud 
holes, force pumps, &c., all complete, on wood or iron 
wheels : — 



Horse power. 
4 



5 
6 
7 
8 



£ 

175 

190 

205 

225 

240 



Horsepower. 

10 



12 
15 
18 
20 



double cylin. 



» 



»> 



» 



£ 

275 

315 

380 

450 

495 



(I 



Gwynne's combined gas exhauster, or blower, for blowing fur- 
naces, cupolas, &e., exhausting and ventilating mines, manu- 
factories, &c., or exhausting gas : — 



To discharge up to 



Eng 



99 
»> 
99 
99 
99 
99 
99 



99 
99 
99 
99 
99 
99 
99 
99 



2,000 cub. ft. per hour 

5,000 
10,000 
15,000 
20,000 
30,000 
40,000 
50,000 
60,000 



99 
99 
99 
99 
99 
99 
99 
99 



99 
99 
9i 
99 
99 
99 
99 
99 



£ 

28 

36 

45 

56 

69 

110 

145 

169 

205 



With steam 
engine complete. 

75 



95 
125 
145 
170 
230 
280 
815 
365 



neers' turning tools, 6«. per dozen. Cast steel screw tools. 



20«. per dozen pair; long cast steel screw tools, 22«. per dozen. 
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Files. 

Flat^ entering^ mill saw, 4 square (8^ inch and upwards) Cotter 
taper points : — 

5 6 7 8 9 10 inches 

8, d, 8, d, 8, d, 8, d. 8, d, 8, d* 

1. Rough and 

hastard ... 4 8... 5 6 ..6 8... 8 0... 9 9. ..11 9 perdoz. 

2. Second cut 5 4.. .6 2... 7 6... 9 6. ..11 6.. .13 9 „ 
8. Smooth*... 6 2. ..7 6...9 2.. .10 10..,12 6.. .14 9 „ 



Bounds half round, 3 square, 4 square to 8 J inch ; flat with one 
round edge, and double cut mill saw files : — 

4. Bough and 

hastard 5 0...6 0...7 0... 8 6. ..10 6. ..12 6 perdoz. 

6. Second cut. 6 0...7 0...8 6.. .10 6... 12 6.,.14 6 

6. Smooth*... 6 9. ..8 0...9 6. ..11 6.. .13 6...16 



J3 

f9 



Kn files : — 

7. Rough and 

hastard — 9 9. ..11 9. ..13 9. ..16 0:..19 per doz. 

8. Second cut. —11 6. ..13 9. ..16 6. ..20 0...24 „ 

9. Smooth*... —12 6... 14 9.. .17 6. ..21 0...26 „ 

Hand, pillar, needle, round ofi^, bone files, pottance, stopping and 
flat, with two round edges : — 

10. Rough and 

bastard 5 0...6 8... 8 0... 9 9. ..12 0...14 perdoz. 

11. Second cut 6 0...7 6... 9 6. ..11 6. ..14 0...16 6 „ 

12. Smooth* . 7 0...9 2.. .10 10. ..12 6. ..15 0...17 6 



S9 



Double-tanged and blunt mill saw, equalling, cant, cross, 
slotting, tumbler, rifler, arch, lock, and parallel cotter:— 

13. Rough and 

bastard...... 6 8... 8 0...10 0...11 9, ..13 9. ..16 6 per doz. 

14. Secondcut 7 6. ..10 0...11 6. ..13 9. ..16 6. ..20 „ 

15. Smooth* . 9 2. ..11 0...12 6. ..14 9. ..17 6,..21 „ 

* All dead smooth files double the price of smooth. 

o2 
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Files — continued. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
16. 



12 
«. d. 
16 6 

20 

21 

18 6 

22 
24 6 
28 
84 
86 

19 6 
24 
26 

23 
28 
80 



14 
«. 
... 23 
... 28 
.. 80 
... 26 
... 30 
... 84 
...41 
...47 
... 54 
... 28 
... 84 
... 36 
... 84 
... 40 
...46 



16 

«. 
... 84 
... 40 

• • • A' J? 

• •• Oo 

• •• 4}»j 

...48 

• •• dt> 

...67 
... 74 
...41 
...47 
... 54 
...48 
... 57 
... 64 



18 

». 
... 48 
... 67 
... 64 

• •• Dm* 

... 60 
...66 
... 72 
... 87 
... 96 

• .• Do 

...67 
... 74 
... 63 
... 77 
... 85 



20 
«. 
64 ... 

78 ... 

86 ... 
68 ... 
81 ... 
92... 
94 ... 

105 ... 

118 ... 

72... 

87 ... 
96 ... 
84 ... 
y «/ . • . 

108 ... 



22 

«. 

83 

98 

107 



24 iDcbes 
». perdox. 

105 
117 
130 



94 
106 
119 
106 
117 
130 



117 
128 
141 



»9 



}» 



91 

99 
99 
99 
99 
99 
99 
99 
9* 
99 
99 



Files and Rasps. 
12 ...15 ...18.. .20 



8* Ur» 8m 8, 

Cabinet rasps 24 ...40 ...68 .. 

Double-horse do. 18 6 ... 32 ... 52 . . 

Tanged-horse do. 28 6 ... 48 ... 74 . . 

Flat do 18 6. ..33. ..53.. 

Gunstocker do. ... 20 ... 34 ... 57 .. 
Half-round do. ... 22 ... 36 ... 60 .. 

Round (rat-tail) do, 22 ... 36 ... 60 .. 



8. 

92 



68 

82 
82 



22 

8. 

116 



90 

105 
105 



24 inches 

8. 

142 per doz. 



120 



130 
130 



Gimlets. 

i - I 

8. d, 8, d. 

Cast steel, shell spike... 6 ... 8 

Do., do., with box heads 8 6 ... 10 6 

Do., patent spike, do.... 11 6 ... 14 

Do., ship gimlets, eyed 12 ... 14 

Do., wheeler's gimlets 5 ... 7 



i 

s. d, 
11 
14 6 
19 6 
16 
10 



I inch. 

«. 

16 perdoz. 

20 

26 

20 

16 



99 
99 



99 
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Gauges. 



Per 

Beechwood marking 

Ditto, plated 

Ditto, head brass face 

Ditto, head and stem ditto 

Hardwood marking 

Mortice gaage, brass slide 

Best ditto 

Beechwood cutting gauge. . . 



doz. 

8 
11 
18 
35 
16 
28 
34 
11 



Per doz. 

9. 



Beechwood cutting gauge, 

plated 13 

Hardwood cutting ditto ... 18 

Ditto, brass hooped 24 

Ditto, head faced with brass 33 
Best mortice gauge, brass 

slide, plated 40 

Ditto, head brass faced 48 



Hammers. 



Per dozen . 

8. f. 

Brick from 12 to 48 

Bricklayer's laying 

from 20 to 24 

Lath „ 12 to 24 

Glazier's „ 18 to 21 

Plumber's „ 13 to 17 

Slater's pick with claw 

from 30 to 36 



Per dozen. 
8, d, s. 

Double-face ham- 
mers........ from 10 to 18 

Best claw hammers 

from 8 6 to 24 
Exeter pattern, „ 5 6 to 24 
Bivetting hammers 

from 4 6 to 28 
Warrington heads 

from 10 6 to 28 



Lathes. 

Foot lathe, fitted with turned speed wheel, chain to connect crank, 
and antifriction treadle, rest stock, fan plate, catch plate, drill 
chuck, centres for iron and wood rests, and spanners : — 

Length of planed metal bed ... 3 ... 4 ... 5 ... 6 feet. 

Height of centres 4 ... 5 ... 5 J... 6 inches 

£ £ £ £ • 

12 ... 16 ... 20 ... 24 each. 

Doublegeared — ... 20 ... — ... 80 „ 

Lathe: double geared hand lathe, with catch and face plates, 
excentric holder and top driving apparatus, and socket rest : — 

Height of centre 6 .... 7 ... 8 ... 9 inches 

Length of bed 6 ... 7 ... 8 ... 9 feet. 

Length between centres ... 3^ ... 4j^ ... 5 ... 5^ „ 

££££«. 

1. Single speed headstocks 8 ... 9 ... 10 ... 12 each. 

2. Double power gear ditto 16 ... 16 ... 25 ... 26 10 „ 
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Lathes — continued. 



8. 



S. Best planed to fit ditto, 
and fitted with standards 20 

4. Top driving apparatus... 50 

£ 

5. Compound slide rests... 



Height of centres 10 
Length of bed ... 10 
Length between 
centres 6 



For refei> 
ence to num- 
bers see 
above. 



(I: 



3. 



£ 

14 
80 

f. 

40 



11 
11 



£ 
16 
33 

f. 

45 



4. 95 ...105 



5. 



£ 
10 



£ 
11 



. 12 
. 12 

. 8 

£ 
. 18 

. 40 

f. 

. 50 
.115 

£ 
. 12 



6 

13 
13 

9 

£ 
20 
44 

f. 

55 



8. 

25 
60 

£ 
7 

14 . 
14 . 

10 . 

£ 

22 . 
50 . 

f. 

60 . 



8. 

30 

70 
£ 

8 



8. d. 



15 
16 



16 
18 



35 

80 
£ 
9 

.. 18 
.. 21 





8. 




per ft. 
each. 



39 



20 in. 
24 feet 



114... 13 ... 15 ... 17 



}i 



..125 ...185 



£ 
13 



£ 
14 



£ 

. 24 
. 60 

f. 

. 70 
145 

£ 
. 16 



£ 
31 
70 

f. 

80 



£ 

41 



£ 

51 each. 



80 ...100 



>i 



f. 8, 

90 ...100 pr.ft. 
155 ...165 ...180 each. 



£ 

18 



£ 
22 



£ 
26 



fi 



Cup chucks, 7*. per inch diameter; four screw chucks, 10*. per 
inch diameter ; three jaw universal chucks, 13s. per inch diameter. 

Lathe : self acting slide lathe, double power head gear stocks, change 
speed wheels, top di-iving apparatus, adjustable back stay, &c. : — 

Height of centre 6 . 

Length of bed 6 . 

Length between centre ... 3^ . 

£ 

1 45 . 

2. Leading screw and 

change wheels extra 

when required for screw 

cutting 7 . 



7 ... 8 ... 9 ... 10 inches. 

7 ... 8 ... 9 ... 10 feet. 

4J ... 5 ... 5i ... 6 inches. 

£ £ £ £ 

55 ... 75 ... 85 ... 100 each. 



8,... 10 ... 12 ... 14 



0. o. o. o. 8» 

8. Longer bed, per foot ... 20 ... 25 ... 30 ... 35 ... 45 



Height of centres 11 


... 12 


... 13 


... 14 


... 15 ... 16 


... 18 


... 20 in. 


Length of bed 11 


... 12 


... 13 


... 14 


.. 16 ... 18 


... 21 


... 24 feet 


Length between centres 7 


.. 8 


... 9 


... 10 


... llj... 18 


... 15 


... 17 „ 


£ 


£ 


£ 


£ 


£ £ 


£ 


£ 


1. 110 


...180 


...140 


...160 


...170 ...200 


...250 


...290 each. 


2. 16 


... 18 


... 20 


... 22 


... 24 ... 26 


... 81 


... 86 ,y 


f. 


«. 


«. 


8, 


8, 8. 


8, 


c 


8. 50 


... 60 


... 65 


... 70 


... 80 ... 90 


...105 


...120 „ 
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Picks. 



s. 



Pick, 5 to 9 lbs. ... 36 percwt. 
Pickaxe, 4 to 10 

lbs 36 „ 

Brazil pickaxe 36 ,, 



Stone pick 36 percwt 

Stone dresser's 

hammer & pick 7 per lb. 

Morticing axe ... 7 „ 



Planes. 

Bench Planes. 



Ist class 

LondoB. 

8. d 

3 
4 
4 
5 
5 



'2 in. smoothin g plane . . • 

2\ ditto ditto 

2| ditto ditto 

2 in. jack plane to 1 7 in. 

21 ditto ditto 

Pannel ditto 6 

Ditto slipped 6 

Jointer plane, 28 inches 8 
Ditto 30 ditto 

Trying plane, 22 ditto 
Di£to, 24 ditto 

Long ditto, 26 ditto 
Grooving plane, slit deal 

rtof 6 

Ditto, ditto 1 inch 7 2 

Ditto, ditto moving fence 

with 3 pairs of irons... 12 6 
Ditto, large as jack plane, 

with 1 pair of irons... 15 



6 

7 
7 



9 

3 

6 

9 


9 

6 



6 



Ist class 

London. 

f. d. 

Compass plane, smooth 2 

inches 4 6 

Ditto, box top 6 6 

Straight block, 2 J inches 4 9 

Smooth raising 7 6 

Ditto, badger mouth 8 6 

Jack ditto 10 

Badgerplane 10 6 

Ditto, 2 fences 12 6 

Plated smooth, 2 inches... 7 6 
Hollow and round, join- 
er's set of 8 pair 84 

Handrail, set of 3 best... 16 

Ditto, ditto, circular 30 

Ploughs for circular and 
straight work, 12 irons, 
2 stops, 2 pair piales, 
ivory gauge stem, and 

irons gauged 53 



Planing Machine — Self-acting. 



Hane in length. 


Plane in widtL 


Admit depth. 




ft. io. 


ft. in. 


ft. in. 


£ 


1 6 


1 1 


1 


31 


a 


1 6 


1 6 


44 


4 


1 6 


1 6 


51 


8 


2 


2 


80 


6 


2 6 


2 6 


105 


6 6 


3 


8 


125 
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Plate-latbr^s Tools. 

Adze, 10«. 6^. each; keying hammer^ 6d. per lb.; 
solid cast steely Is. Sd. per lb. 

Auger I i J } I 1 14 li If li inches 

O. O* O. O. O. O. O. O. Of o. 

20 . 21 24 27 30 38 37 44 47 60 per doz. 

Clip jack^ 5^. each ; permanent way cramp, 7d» per lb. ; fish 
joint spanner and holder, 6^. per lb. 

Ratchet spanner^ 26^. each ; spiking hammer, 4«. Qd, ; sledge 
hammer, bs. 

Crank brace, 9s. each ; spirit level. Is, per inch ; wood maul, 
hooped, 8s. 

s. d. 

Screw coupling 6 per lb. 

Rail gauge 4J „ 

Travelling ditto, with turned ends 5 „ 

Crowbar, with steel claw 4 „ 

Pin cutter 5 „ 

Cramp drill 30 each 

Cast-steel drift pin 1 per lb. 

Cast-steel punch 10 „ 

Ditto, sate 10 „ 

Wood straight edge or level 4 6 each 

Gravel shovels, round uose, 15 inches 

X 12 inches 34 per doz. 

Plate-layer's beating pick 86 . per cwt. 

9 ... 10 ... 12 feet 

o» o. o. 

strong wood lever, with iron shoe 22 ... 25 ... 30 each 



\ 



Punching and Shearing Machines. 

£ 

Punching machine, suitable for J inch holes in } inch plates, 
and to shear the same 6^ inches from the edge, in com- 
plete working order 80 

Ditto, for I inch holes in | inch plates, to shear ditto, ditto 88 

Ditto, for } inch holes in | inch plates, and shear 10 inches 
from the edge 47 

Ditto for 1 inch holes in | inch plates, and shear 16 inches 
from the edge 65 
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Diam. of sheaves 3 

3. 

With 1 sheave ... 8 

„ 2 ditto 12 

„ 8 ditto 15 

„ 4 ditto 20 



Pullet Blocks. 

4 5 6 

o. o. o. 

... 12 ... 24 ... 86 

... 18 ,.. 28 ... 45 

... 2fS ... oo ... 55 

... oo ... 40 ... lO 



7 


8 inches 


». 


0. 


40 ••• 


55 each 


65 ... 


80 „ 


75 ... 


90 „ 


90 ... 


120 „ 



8 


9 


«. 


t. 


10. 


..11 



a 

93 
39 
39 
39 
99 



Saws. 
Iron web for cutting iron or brass. 
10 11 12 18 14 15 inches 

8, 8, d, 8. d. 8. d, 8. d. 8, d, 

12. ..12 6... 13 6... 14 6... 15 6 ...16 6perdoz. 
Mill-saw web^ for timber^ and deal mill-saw frames. 

8, 8. d. 

11 each 4 feet x 5 in 13 each 

6 „ 4 „ 6 in. X 5 in. 15 



S feet 6 in. x 5 in. 

S 

8 

4 

8 

4 

4 

5 



X 3 in , 

6 in. X 3 in. 

X 3 in 

6 in. X 4 in. 

X 4 in 

6 in. X 4 in. 
X 4 in 



7 
10 

8 
11 
12 
15 



5 
5 
5 
6 
6 



99 
99 
99 
99 
99 
99 



X 5 in. 
6 in. X 
6 in. X 

X 6 in. 
6 in. X 



17 

5 in. 18 6 

6 in. 20 

23 

6 in. 25 



99 
99 
99 
99 
99 
99 



Billet or Canada Web. 



30 

8, 

Cast steel ... 36 



36 

8. 



42 

8, 



45 

8, 



48 

8. 



54 

8. 



60 inches 



51 ... 63 ... 76 ... 100 ... 110 ... 135 doz. 



German steel 32 ... 47 ... 57 ... 70 ... 90 ... 100 ... 125 



99 



4i 5 

8. 8. 

Cast steel ... 22 ... 24 

Oerman steel 18 ... 20 



Mill Saws. 
5J 6 



6i 



8. 8. 8. 

.. 26 ... 30 ... 34 
.. 22 ... 24 ... 27 



7 8 feet 

*. 8. 

... 38 ... 50 each 

... ox ... 4!2& ff 



Cast steel stone saw^ not above 9 inches wide. 
5 5^ 6 6^ 7 7i 8 feet. 

28 ... 25 ... 27 ... 80 .;. 82 ... 86 ... 40 each 



202 



CONTRACTOR S PLANT AND TOOLS. 



Saws — continued. 
Saws — Hand^ Pannel, Ripping, and Grafting. 

10 12 14 16 18 20 22 24 26 28 



«. «. 



«. «. i, 9, 9, 9, 9, 



80 in. 

9. 



Wamnied spring Bteel ... 74 83 90 95 106 doi. 

Cast steel 26 32 40 46 54 56 62 70 72 80 85 ^ 

Qerman steel 22 26 32 38 44 48 53 59 61 67 73 ,» 

8 10 12 inches 



Dovetail saw 



Sm 8m St 

68 ... 70 ... 80 dozen 



i 


t • • 


5 

le 



«1 


» • • 


f 


1 




i 


A 




1 


f 




f 


i 




1 


i 




1 


1 




1* 


n . 




n 



• • 



Screw Stocks. 

Best double-handed, Whitworth*s pitch. 

s. 
. J inch , . . . 42 per set 

• 8 >i 

• I » 

8 ff 

. 14« 

. H,, 

. i|„ 

. ii» 



I 
i 

1 



52 


If 


56 


if 


66 


ii 


76 


}y 


90 


9} 


105 


}} 


135 


9} 



Vices. 

Improved vice for planing machine with swivel bottom : — 
6 7 8 9 10 12 14 in.jaw8. 

S» Sm S, S, o. s* s* 

135 ... 140 ... 145 ... 150 ... 155 ... 165 ... 175 each. 

Portable parallel vices with steel jaws : — 
5 6 7 inch jaws. 

S S» 9, 

110 130 150 each. 

Waggons.* 

Waggons for earthworks 14 

Ditto, side tipping 16 

Ditto, ballast : 20 



* For working drawings of contractors* waggons see ** Railways in the East' 
Atcbley & Co., 106, Great Bussell Street, Bedford Square. 
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Catalogue ssi §ouhs 



NEW & STANDARD WORKS 



ENGINEERING, ARCHITECTURE, 

AGRICULTURE, MATHEMATICS, MECHANICS, 

SCIENCE, &c. &c. 

LOGKWOOD & CO., 

7, STATIONERS'-HALL COUUT, LUDGATE HILL, E.C. 

ENGINEERING, SURVEYING, &C. 

Humber's New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on iJie WATER-SUPPLY 
of CITIES and TOWNS. By WlLLIAM HUUBEX, Assoc. Inst. 
C.E., and M. Inst. M.E Authoi of "Cast and Wrought Iron 
Bridge Construction," &c. &c This work, it is expected, will con- 
tain about 50 Double Plates, and upwards of 300 pages of Text. 
Imp. 4to, half bound in morocco. [/n thefrtss. 

%• In accumulalins infarmalion fir this volumr, lit Author has 
Asjw very liberaify assisted by stvcraC profisslotial fritadt, -who have 
mmb this d^rtmait of nigintering their spaial study. He has thus 
Seen in a fasition to prepare a work which, wilhin the limits of a 
sin^ volume, will su^ly the reader -with the most complete and 
Triable information upon all subjects, theoretical and practical, con- 
nected with water supply. Through tie iinAtas ef Messrs. Ander- 
son, Baleman, Hawksley, Homersham, Baldwin Latham, Lawsatt, 
Milne, Quid, Samlinson, Simpson, and others, several works, con- 
structed and in course of construction, from the designs of these gentle- 
men, will be fully illustrated and described. 



■ecu proposed and adopted for Iht Supply 
usually associated wiUi Jt^-^RainralL and 
Lako.— Hydraulics.— The Selection of 



SilHf" Waler \fm5S'— Wells.— Rt 

and EUter Bed Appoidaees. — Pumps and Appendages. — Pumf^r Machinery.— 
Culcerte and Conduils, AmieducB, Syphons, £e,— D^kiibnliiin orValer.- Wklel 
Melen aBd_ general Mdiue Fining.— Cist of Worki for the Supply of Waler.— Con- 

ITsied, vii ^^^liCtieideen. Bii&fr 



9 WORKS PUBLISHED BV LOCKWOOD Sl CO. 

Humbers Modem Engineering. First Series, 

A RECORD of Hie PROGRESS ot MODERN ENGINEER- 
ING, 1863. Comprfsing Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, ic. By William 
HUMBEH, Assoc. Inst. C.E,, &c Imp. 4to, wilh 36 Doable 
Plates, drawn to a large scale, and Photc^aphic Portrait of John 
Hawbshaw, CE., F.R.S,, &c. Pricey, zi. half morocco. 
Liil of tht Pla/fs. 

VkloriaSuiiwiiuidlloal— L.B.&S.C.Rail. i (d s' Mr. R. Jiiromb Mood, C.E. 

Eoulhport Pkf 9 and to Mr Jaoia Brunleci, C.E. 

VkigruSutiooudRaof— L.a&D.&G,W, 

lUnwayt iHDijA Mr. John Fowler, CE. 

R«>for6tmDrdeMu>icHiiU iG Mr. WIIiimHuinber, CE. 

BridptnxtG. N. Rallvmy 17 Mr. loneph Cubill, C.E. 

KsgrofSudon— DuIckRheniifaRan^a? .. iSuidig Mt. Eiucbedi, C.E. 
Bridge over iho ThmnH-Wesl London E»- 

leniion Railway » tn 14 Mr. Willimn Biker. C.E. 

AmourPblei ,j Mt. jam« ChalmMS, C.E. 

Siupensioo Bridge, Tluunci ifi la 19 Mr. PeierW. Barlow. C.E. 

The Allen Engine 30 Mr. G. T. Porter, M.E. 

Su&pengionBndge.AvoD ai u 33 Mr. John KiwIsIulw, CE. 

aodW. H. Barlow, C.E. 

Undeigroiind Kadway 34 " 3S Mr. John Fowitr, C.E. 

Witli copious Descriptive Letterpress, Speciii cat ions, &c. 

" Handwnely liihoeraphed and iirintcd, II will find favnur wilh many who dciirs 
guidaace of the conUacton for maoy importanl cn£Liieenng works." — EHg-ineer. 

number's Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 J with Photographic Portrait of Roiieit Stephenson, 
C.E., M.P., F.R.S., &c Prices/. 3^- half morocco. 
Lilt Bf lilt Plata. 

Birkenhead Doclis, Lo* Waler Basin i to ij Mr. O. F. Lysler.CE ' 

ChaiioE CiDs Station Roof^-C. C, Railway. iG to iS Mr. Hnwhshaw. C.E. 

DipwfllViaduct-GreitNorUimiBailway. ici M r. J. CbHb. CE. 

Robbery Wood Viadoot— Great N. Railway. lo Mr. J. Cutjtt, CE. 

Clvdach Viadoct— Merthyr, Trediear, and 

Abtrnvenny Railway ii Mr. Gardner, C.E, 

Ebbw Viadoct ditto ditto ditto :9 Mr. Citdncr, CE. 

College Wood Viaducl— Cornwall Railway .. 93 Mr. BnineL 

Dublin Winter Palace Roof 14 to iG MeuriL Oidich ft Le Feuitc. 

Bridge over the Thames— L. C. & O. Railw, 37 In 31 Mr. J. Cubill, CE. 

Albert Harbour, Greenock 331038 Meur;. Bdl ft Miller. 

With copious Descriijtive Letterpress, Specifications, &c. 

" A miim/ofall themotcintetesling and important voiks lately tompleled in Great 
Britain : and coiitaiaing, as it does, carefully executed drawings, with fiid working 
detaila will lie foiuKl a valuable acccsfiory 14 the profession at large." — Ettgiitetr, 

"Mr. Humber has done the profes^on ™»d and true Eervice, by Ibe fine collectJon 
of examples be has here brought before the ptofessioa and the pnhliit"— ^mf/iVoi 
UichoHk't Jstirnai. 
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Humberts Modem Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1S65. Imp. 4to, iritli 4D Double Plates, drawn to a large 
scale, and Photographic Portrait of J. R. M'Clean, Esq., late Pre- 
sident of the Institution of Civil Engineers. Price 3/. 3J. half 



Usl of Plates and Diagram!. 



MAIN DRAINAGE, METROPOLIS. 

North Side. 
Map fihowine Intercepdon a\ Sewf n. 
Middle Lcv^ Sewer. Sewec undci Re- 

BHifs CanaJ, 
Middle LevdSc»:r. Junction with FJcel 

Oul&ll Scwcr. Bridie over River Lea. 

ElevuJoii. 
aitTall S:»er. Bridge ovct River Lea. 



OucEbI] Sent. Brid«e over Bow a; 

BarlcinE Railway. Klevation. 
OuttallSewer. Bri<tee over Baw a 

Barltine Railumy'. Details. 
Out&U Sewer, llridce over Bo* sj 

Barking Railway. Details 
OufaQ Sewer. Er^ee over East Loadi 

WaLerwork^ Feeder. Elevation. 
OutfuD Sewer. Bridge over East Laod< 

Waterworks Feeder. Dcl^liL 
Ool&ll Sewer. Reservoir. Plan. 
Outfall Sewer. Reservoir. Seciien. 
Outfall Sewer. Tumbling Bay and Oud< 
Oulbll Sewer. Penstocks. 



MAIN DRAINAGE, METROPOLIS, 

Uuirall Sewer. RcMrvoir and Outlet, 

D.-iaHs, 
Oulfall Soner, Reservoir and Outlet. 

Outfall Sewei. Reservoit and Online. 



THAMES EMBANKMENT. 



Vork Gate. 



lUridees. _ 



I and Details. 



OutliiU Sewer. Reservoir ai 

With copious Descriptive Letterpress, Spccifii 
Opinions of tki Presi. 



Overflow a 

Oveiflawiind Outlet at Savoy Streel Sewer. 

Penstock. 
Overflow and Oudet at Savoy Strcel Sewer. 

Steam-boat Pier, Waterloo Bridge. Eleva- 

Sleam-boat Pier, Waterloo Bridge, De- 

Slcam-boat Pier, Waleiloo Bridge. De- 

Rullin; Stock. 



i, &C. 



Thediawin 

representali 

obtain Mr. 

■_' No eng 



sr"* lastvdumc."'— £'^fi'««'/'^ff. 
irchitEct, or contraetor should fall Id \ 
ide, have not Ibeir parallel in the p 
lid carefully study the detaiUuf these 

ctediuble to tbe indusli? of ila audv 



ur Metropolitan Board will 
eat woriis, which be may ba 
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Humberts Modern Efigineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a laxge 
scale, and Photographic Poi trait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Piice 3/. y, half-morocco. 

List of the Plates and Dia^tp-ams, 

NAME AND DESCRIPTION. PLATES. NAME 07 BNCINESR. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis i to 4 Mr. Bazaleette, C. E. 

Barrow Docks 5 to 9 Messrs. M Clean & Stillman, 

Manquis Viaduct, Santiago and Valp.oraiso [C.E* 

Railway 10, ir Mr. W. Loyd, C.E. 

Adams' Locomotive, St Helen's Catuil Uailw. 12, 13 Mr. H. Cross, C.E. 
Cannon Street Station Roof, Charing Cross 

Railway 14 to 16 Mr. J. Hawkshaw, C.E. 

Road Bridge over the River Moka X7> 18 Mr. H. Wakefield, CE. 

Tcl^raphic Apparatus for Mesopotamia .... 19 Mr. Siemens, C.E. 

Viaduct over the River Wye, Midland Railw. ao to 2a Mr. W. H. Barlow, CE. 

St. Germans Viaduct, Cornwall Railway .... 23, 24 Mr. Bnmel, C.E. 

Wrought-Iron Cylinder for Diving Bell 25 Mr. J. Coode, CE. 

Millwall Docks 26 to 31 Messrs. J. Fowler, C.E., and 

WUliam Wilson, CE. 

Milroy's Patent Excavator 33 Mr. Milroy, CE. 

Metropolitan District Railway 33 to 38 Mr. J. Fowler, Enghieer-in' 

Cluef. and Mr. T. M. 
Johnson, CE. 
Harbours, Ports, and Breakwaters a to c 

7^e Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modem works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of the 
Millwall Docks ; &c., &c., &c. 



Opinions of the Press, 

*' Mr. Humber's * Record of Modem Engineering * is a work of peculiar value, as 
well to those who design as to those who study the art of engineering construction. 
It embodies a vast amount of practical information in the form of full descriptions and 
working drawings of all the most recent and noteworthy engineering works. The 
plates are excellently lithographed, and the present volume of the * Record ' is not a 
whit beliind its predecessors." — Mechanic^ Magazme. 

" We gladly welcome another year's issue of this valuable publication from the able 

ten of Mr. Humber. The accuracy and general excellence of thb work are well 
nown, while its usefulness in giving the measurements and details of some of the 
latest examples of engineering, as carried out by the most eminent men in the profes- 
sion, cannot be too highly prized." — Artizan. 

** The volume forms a valuable companion to those which have preceded it, and 
cannot fail to prove a most important addition to every engineering library." — Minhig 
yourtuU. 

" No one of Mr. Humber's volumes was bad ; all were worth their cost, from the 
mass of plates from well-executed drawings which they contained. In this req)ect, 
perhaps, this last volume is the most valuable that the author has produced." — Prac- 
iicml Mechanic^ ytmrtiai. 
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number's Great Work on Bridge Constructioti. 

A COMPLETE and PRACTICAL TREATISE on CAST snd 
WROUGHT-IRON BRIDGE CONSTRUCTION, incIadinB 
Iron Foundations, In Three FartE — Theoretical, Practical, and 
Descriptive. By William Humbek, Assoc, Inst CE.,andM. Inst 
M.E. Third Edition, revised and mucli improved, wilh us Double 
Plates (zo of which now 6rst appear In this edition), and .numerous 
additions to the Text. In z vols. imp. 4to., price 6/. I&r. bd. half- 

aila are given, which vpiy 
No HigidMr would wil- 
lingly be without HI valuable a fund of information. "-^iViV Eaginar and ArcliUicf s 

Z'Tbc'F" 



Tbc Firs or ThEoretical PuI CDntaini malbeiiialical iovcjtigatioiB of the prin- 
various form* now adopted in bridge cooBEructiDO. Thtse 
ulinEly campLcte, ba\'ing evidently been very corefiilly con- 
lo tfie utmost extent that can be deairod liy the practicM man. 



1 tablet of the weli^t and cost o 

trmed by numcroui woodcutK, plate^ and diagrams ; and the plates in the Eecoad 
vnlmne do great credit tq both drauEhl&ineQ and engravers. In candlHinn, we have 
great pleaAjrc in cordially rccommendiiif th!^ work toourreaden."'— ^rfovj. 
"Mr- Humberts stately volumes laiclyifsued— in which the most imponant bridges 

Cubitt, Mr."Sa*lc«haw, Mr. Page" m" Fowi'c^^M™ Heman*, and olhe™mong oui 

Wealds Engineer's Pocket-Book. 

THE ENGINEER'S. ARCHITECT'S, and CONTRACTOR'S 
POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 
Published Annually, In roan tuck, gilt edges, with 10 Copper- 
Plates and numerous Woodcuts. Price ts. 

lions ofa book which is, in tealily. what it professes lobe— a pucliet-baiil; 

We cordially TFcr^mmend the bool: to the iLQtiee of the HiEiDagsrs of coal and Either 
mines; toliiemitnin prove atuuidy book of refrjence ana variety of wjt^ects more 
or less inlimately connected with their profession, " — Coitirry Cuardiaii. 

" £very branch of engineering i& treated of, and facts, Ugutes, and ddfa of every 
kind abound." — Mtdtanic^ Mag. 

" It contains a large amount of informaCiini peculiarly valuable to those for who^e 
lise it is compiled. We cordLally commend it to the engineering and ardiiiecturai 
professions generally." — Mining Joumai. 

Iron Bridges, Girders, Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, nnd OTHER 
WORKS i shelving the Principles upon which such Structures are 
Designed, and their PracticoJ Application. Espedally arranged for 
the use of Students and Practical Mechanics, all Mnthcmatiral For- 
muhc and Symbols being excluded. By Fhancjs Camfin, C.E. 
Wilh numerous Diagrams, llmo,, cloth boards, 3/. 

\Recmtly published. 
^' For numbers of young eneineera the book is juec the cheap, handy, tint guide 
they want"— ^latfi'jftwiwf* IfirUy Xmi. 

''Invaluable to those who have not been educated in mathematics."— (Td/AVrr 
Cuardi^i. • 

" Remarkably accurate and well written. "— .4 ^-/.cus. 



Ln mcrcuDd ra 
lbo» who jvqujrc lo cron^ult it. ... . The Bmngeincnt and editing 
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Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
■wilh Rules for application in Architecture, tlic Conslruclion of 
Suspension Bridgts, Riilways, &c. ; and rq Amtendix on the 
Power of Locomotive Engines, and the effect of Inclined Plane* 
and Gradients. By Prter. Barlow, F.R.S. A New Edition, 
revised by hia Sons, P. W. Barlow, F.R.S,, and W. H. Barlow, 
F.R.S., lo which are added Eiperiments by Hodgkinson, Fair- 
bairn, and KiRKALDV ; an Essay (with Illustrations) on the effect 
produced by passing Weights over Elastic Ban, by the Rev. 
ROBKRT Willis, M.A., KR.S. And Formulw for Calculating 
Girders, &c. The whole amuiEed and edited by W. Humber, 
Assoc. Inst. C. E., Author of " A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Construction, " &c. &c. Demy 
8vo, 400 pp., with 19 large Plates, and numerons woodcuts, price 
l&r. cloth. 

" Allhoush issued ra diB Hijtth edition, the votumd uoder caiuideration b vorthy of 
Iwlflf renrdBd, fer all pracliod pui-^^u, u an entitdy new work . . . the boolc 

undgukedL; worthx ol' the highest caQioiendltion."— iI/imi>u- JaHnxl. 

"'"'" '"' *" ' -a eiVBD lo IhiE verT valuable wor^ by the addilictn of 

wiiich caim<M ^ove othcrwito than hi^hlf usefnt ta 

lemkeo by Ur. Ruaiher, w™'ha> most ably ful£ll<^d■ 

which has yet appeared. .... We kuKW of 
'& mkoofl." — Engluh Mtchtnic. 
" Tbere a nfd a pupil in an fmeineeruK school^ an apprentice m an ensinect'i or 
architect'^ office, orBt:ompc(cnt cfcrk oF works, whowiU not recogoise in the scicQti£c 
volume newly given [o eirculatian, ao old and valued fTiend.** — Bitiiding NFoa. 
" The standard treatise upon this partibular subject."— £>ljui«r. 

Strains,FormulcE & Diagrams /or Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, aiid their 
STRENGTH ; consisting of Formulcc and Corresponding Dit^inms, 
wilh numerous Details for Fraclicid Application, &c. By William 
Hdmber, Assoc. lust. C.E., &c. Fcap. 8vo, wilh nearly 100 
Woodcuts and 3 Plates, price 71. (ui. clolh. 
" The airangemenl of the matter in this little volume is as cnnvcnient as it well 

volume is fully up lo [be times" - ■ • ' 

" The formula are neatly ei,. .... 

*'\Jt beanily commend this reaUy handj b 
m.i-M.'—Etigluh Mtckanic. 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING: comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Work-ihop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossaty of Terms. By Francis 
Cami-IN, CE, Illustrated ivilh gt Woodcuts and 28 Plat ih of 
Slotting, Shaping, Drillings Punching, Shearing, and Riveting 
Machines — Blast, Refining, and Rcverberatoiy Fumacei — Steam 
EnginB, Governors, Boilers, Locomotives, Sec. Svo, doth, iw. 
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Slrains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
wilh Practical Remarks on Iron Construction. ByF. W. Sheilds, 
M. Inst. C.E. Second Edition, with 5 plates. Royal Syo, JJ. cloth. 

uDcqual distances beturcen supports ; Bnros LmiTormly L«dcd ; Girders with criangu. 
ter bradn^ LcULdrd at centre ; Diito, Loaded at unequal dlsEanixs between luppqns ; 
DiCla, UDiTarmly Loaded ; Calculation of the Stnuni on Girders with tj-ianE:ular 
Basing;:; CantllEVEis: Cuntinuaus Girderii Latliu Girders; Girders with Veclical 
Smiu and Diagonal Tics ; Calculalion of the Stroini on Ditia ; Bow and Series 
Girders i Girden of a form not belonging to any wular figure : Plate Girdets : Ap- 
portionments of Material to Strain; Comparis™ of different Girdsra; Proportion of 
Length to Depth of Girdcn ; Character of the Work ; Iron KooCs. 

Construction of Iron Beams, Pillars, &c. 

IRON AND HEAT, Exhibiting the Principles concerned in the 

Construction of Iron Beams, Pilbrs, and Bridge Girders, and the 

Action or Heat in the Smelting Furnace. By Jambs Armour, 

C.E. Woodcuts, l2mo, doth boards, 3^. 6d. ; cloth limp, 21. 6d. 

\RKatlly publishid. 

" A very useful and Ihcrooehly practical little toIuric, ia every way deserving of 

drculaiion amonipt working taear—MiaiHg yvumal. 

"No iranvorker who wishes to acquaint himself with the principles of his own 

Power in Motion. 

POWER IN MOTION : Horse Power, M^ion. Toothed Wheel 
Gearing, Long and Short Driving Bands, Angular Forces, &c 
By Jaues Akmour, C.E. Witb 73 Dugiains, tzmo, cloth 
boards, y. fd. \Recenlly fnMished. 

" Numerous illustrations enable the auOiar to convey hir meaniuE as eiplii^illy as 
it is perhaps possible to be conveyed. The value of the Ihcaielii; and |»aclica1 know- 
ledge irapnned catmat well be over estimated," — NetbcailU W^tki^f CAroaicft. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON ; con- 
taining Outlines of the Histor)' of Iron Manafacture, Methods of 
Assajr, and Analyses of lion Ores, Processes of Manufacture of 
Iron and Steel, &e. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous II lustrations. Third 
Edition, revised and much en1arg;ed. l2mo., dolh boards, y. (nl. 
" Caf cfijlly written, it has the merit of brevity and eonciseness, as to less important 
pmnis, while all material nutters are very fully and thoroughly entered into." — 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, S:c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formidte and Tables for FadUlaling 
their Calculation. By Ltkut -General Frome, R.E,, late In- 
spector-General of Fortifications, &c Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re-writ ten. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates nnd 115 Woodcuts, 
royal Svo, price i6j. cloth. \Just fublished. 
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Hydraulics. 

HYDRAULIC TABLES, CO-EFFIcrENTS, and FORMULA 
for lindinB the Dkcliaree of Water from Orifices, Notches, Weiis, 
Pipes, and Rivers. By John Neville, Civil EWinecr. M.R.LA. 
Second Edition, with extensive Additions, New tonnulee, Tables, 
and General Informnlion on Ruin'fall, Catchmcnt-Basins, Drainage, 
Sewerage, Water Supply for Tovras and Mill Power. With aume- 
roos Woodcuts, Svo, 16^. cloth. 

*,• This work contains a, vast number of diflerent hydraulic 
formuli, and tlie most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quadii- 
lateral, and circular orifices, pipes, and rivers ; with experimental 
tesulls and co-cfficicnti ; cfTects of friction ; of the velodty of 
approach ; and of curves, bends, contractions, and expansions ; the 
best form of channel ; the drairuice effects af long and short weiis, 
and welr-basins i extent of back-water from weirs; contracted 
channels ; catchment-basins ; hydrostatic and hydraulic pressure ; 
■water-power, 4c Sic 

L^ellittg. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING; showing; its Application to Purposes of Railway 
and Civil Engineering, in Lhe Construction of Koaiis ; with Mr. 
Thlfow>'s Rules for the same. By Frkdebick W, Simms, 
F.G.S., M. Inst. CE. Fifth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting □ ' 
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Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Works ; Shaft Sinking and Heading Driving ; Ranging 
the Lines and Levalling Under-Ground ; Sub- Excavating, Timber- 
ing, and the Construction of the Brickwork of Tunnels; with the 
Amount of Labour required for, and the Cost of the various Por- 
tions of the Work. By Fr£DK. W. Simms, F.R.A.S., F.G.S., 
M. InsL C.E., Aulhor of "A Treatise on the Principles and 
Pratiice of Levelling," &c &c Second Edition, revised by W. 
Davis Haskoli, Civil Engineer, Author of "The Enginee ' 

FipM-TtnnV " *r Sir- With rfi Inmo fnUIno Plf,I(«z •.nr] numi^TH 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. Byihc laic Thomas Treiigold, Mem. 
InsL C.E., Author of " Elemcntaiy Principles of Caipenlry," &c. 
Fifth Edition, Edited by EATO^ Hodgkinson, F.R.S. : to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editor. The whole Illustrated with 9 Engravings and 
Duineroua Woodcuts. Sro, 12s. cloth. 

•,' Hodgkinson's Experimental Researches on the 
Strength anh Other Properties of Cast Iron may be had 

separately. With Engraihigs and Woodcuts. Svo, price 6j. cloth. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Eiposilion 
of its Compajative Merits, and an Essay towards au Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated &oia the Grennan, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c && With sB fine Plates, 
Svo, i&i. td. cloth. 
" A iroili like [his, wliich goes IhorouEhljr inio the eiamiraaon of the high-pressuii 

•ngine, liit boiler, and ilB nf^endages, &c.( \i eiceedindy uidu], and daerves a place 

b CVC17 scicDliiit^ lLbnirv^''-^/fii'« Shipfmg ChronicU. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By Robert Wilson, lale 
inspector for the Manchester Steam Users' Association for the 
Prevention of Steam Boiler Explosions, and for the Attainment of 
Economy in the Application of Steam, izmo, cloth hoards, 3ZS 
pages, price hs. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazelev, M. Inst. C.E. Printed oo 4S Cards, and sold in a 
doth box, waistcoat-pocket size, price -y. W. 

nnall card, which, being placed on the Iheodatibc, lESvex 



if vn»k. They are clearly printed, and compaciiy fitted 












Laying Out Curves. 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautwine. C.E. 
(Extracted from SlMMs'3 Work on Levelling). 8vo, 51. sewed. 



EshvtaU and Price Book, 

THE CIVIL ENGINEER'S AND CONTRACTOR'S ESTI- 
MATE AND PRICE BOOK for Home or Foragu Service: 
in reference lo Roids, Railways, Traniw«ys, Docks, Ilarbonrs, 
Forts, Fortifitalions, BridgeE, Aqueducts, Tunnels, Sewers, Water- 
works, Gasworks, S'alions, Barracks, Warehouses, &c && &c. 
With Specifications for Permanent Way, Telegraph Materisls, 
Plant, Mdntenance, and Working of a Railway ; uid a Priced List 
of Miichbery, Plant, Tools, &c. By W. D. Haskoll, CE, 
FIrIcs and Woodcuts. Publi.shed annually. 8vo, clolh, 6r. 
'* hi fumuhiPE a vnncty of dma on every conceivable want Id civil eupiieflfs and 
contrActorfl, this book lua ever ttood p«hapi unrivalled."— v4fr*/^*f^. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Referoice to the 

Preparation of Plans for Roails and Railways, Canals, Rivers, 
Towns' Water Supplies, Docks and Ila.rbours ; wilh Description 
and Use of Surveying Instnimenls. By W. Davis Haskoll, C.E., 
Author of "The Engineer's Field Book," " Examples of Bridge 
and Viaduct Construclion," &c. Demy Svo, price lis. 6d. clou, 
with t4 foldins Plates, and numerous Woodcuts. 

Id ra:jte any mntcr on wliich nK wrius, clear u the youngnt pupil in a lurvejor's 
office."— Cpttm Cutri/iaH. 
'-AniluinewliichcDoniHrailtDpraveortlicutniDiCpnictiaUuiilily It 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 

applied to Land and Hydraulic, Hydn^iaphic, and Sabmanne 
Surveying and Levelling. Second Edition, revised, wilh consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding Plates. Demy Bvn a 
vols, in one, clotli boards, i/. \i, (published at z/. 4J.) 

Mining Sitrv^ing and Valuing. 

THE MINERAL SURVEYOR AND VALUER'.'! COM- 
PLETE GUIDE, comprising a Treatise on Improved Mitung 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Prinriples 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties; to which \i appended M. THOMAN'S (of 
the Cr&lit MobiJfer, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, wilh LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. iZBio, 
Strongly bound in doth boards, with four Plates of LH^rams, 
Plans, &c , priee lOr. 6d. {^'t puUhked. 



Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Monage- 
menl ; Remarks on Fire-Hroof Buildings, and the Preservation of 
Life from Fire ; Statistics or the Fire Appliances in Englisli 
Towns ; Foreign Fire Hyslems ; Hints on Fire Brigades, &c., &c 
By Charles F. T. Young, C.E. With nmneraus lUuairaaons, 
liandsomely printed, 544 pp., demy 8vo, price (/. 4j. cloth. 
" We can DiDtl heardly comnxoid thitbouk. .... It b reoUy cho only English 

" We slrangly recommend Ihe bonk [0 Che notice of all who are in any way in- 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c By W[lt,iam Morgans, Lecturer on Prac- 
tical Mining at the Bristol Sdjool of Mines. Volume of Tcit. 
I2mu, With on Atlas of Plates, containing 335 Illustrations. 4to. 
Together, price gj. cloth boards. [Rictittly publishid. 

"Studcnlsiii theSdencF of Minine, and not only tliey, but subotdlnaU offid^ in 
i:oxt."^Miiting Jonrmil, 

Gas and Gasworks. 

A TREATISE on GASWORKS nnd the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Third Edition, revised by W, 
RlCtlARDs, C.E. With 68 Woodcuts, bound in cloth boards, 
lamo, price 41. 

Waterworks for Cities and Towns. 

■WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formalions of 
England as inflnencing Supplies of Water. By Samuel Hu^gkes, 
F.G.S., Civil Engineer. New and enlarged edicioo, izmo, cloth 
boards, witli numerous Illustrations, price Sj. \Just f^ishtd. 
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Coal and Coal Mining. 

COAL AND COAL MINING: a Rudimentary Treatise an. By 
W.uiiMJTON W. Smvth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Crown nnd of the Duchy of Cornwall. New 
edition, revised and corrected, llmo., cloth boards, with nume- 
rous Illustrations, price 4J. bd. 
" Every ponion of the volume pppean 10 have been prepared wiib miieh en 

of the I 



toreenun.be. 



rincipnl metboJt of working. The book will doubllcn ij 
upcTlmenEnt ikiU nnd nile-of'tbunib pi 



«.ly e 




Field-Book for Engi?teers. 



THE ENGINEER'S, MINING SURVEYOR'S, nnd CON- 
TKACTOR'S FIELD-BOOK. By W. Davis Haskoll, Civil 
Engineer. Third Edition, mnch enlnrged, consiilin^ or b Series 
of Tables, with Rules, Explnnations of Syslemi, uid Use of Theo- 
dolite fnr Traverse Surveving and Plotting the Work with miiiute 
accuracy by meansof Slrnlchi Edge and Set Square only; Levelting 
with the Theodolile, Casiirg out and Reducing Levels to Dntum, 
uid Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolile b^ Taiicenliitl Angles and Multiples with Right 
and Len-hand Readings i? the Instrument; Setting out Curves 
without Theodolite on trie Systctn of Tnnecntial Atigles by Sets ol 
Tangents uid Oifsets; and Enrlhwork Tables to So feet deep, cal- 
culated for evct^ 6 inches in deplL With numerous wood-cuts, 
ijino, price ii.t. cloth. 

" A rof uKful work for tha inclial anxbtecr i 



d tiirmyor. Every pervon 
be uvtid by rcTersicfl to ji let of relinble 



londy.iiDd the author might bave added thnt the fcpualetablea 
o EvcT^ muiulEwiU make it useful for qiany otber purpoH*, the 

Imndsome podtet volume, and caqnot fail, from Eli pDmlsility 
ensivdy pmireniicd liy ihB cnjpnicring profemoii. — flfwwj 



Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. tSmoi, m. bd. cloth. 
"As ■ roily h»nJylHok for refcrence, we know of no work equil to it; and the 

nvailable for geiLCml or rough e^timcim, 04 well as for tha more oxacl coJculHtious 
rcqiured m the cnginceri' contractor"" cJSce*" — ArlixiK, 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en- 
larged from the Article " Harbours," in the Eighth Edition of " The 
Encyclopredin Dritannica." With to Plates and numerous Cuts. 
8vo, iiv. dd. clolh. 

Mathematical and DrawtJtg Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Freiierick W. Simmb, M. Inst. 
C.E., Author of " Practical Tunnelling," &c. Third Edition, with 
IS Cuts, ismo, price 3^. 61A doth. 




Maihemaiical Insirumenis, their Construction, &c. 

MATHEMATICAL INSTRUMENTS: their CONSTRUC- 
TION, ADJUSTMENT, TESTING, AND USE; comprising 
" ■ " - " - ■ - .... jf_.,_. 

"Descriptive Geometry," &c. EaUrged Edilit 

irt enlirel)- rewritlen. With nomecous Wood-cats. 

I, cloth boards, price 5j, [Afcu rrady. 

Oblique Arc/ies. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates, Imperial Svo, price 8j-. cloth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUK 
BRIDGES, with 13 large folding Plates, By Geo. Watson 
Bt;ciC, M. Inst. C.E. Second Edition, corrected by W. H. 
Baklow, M. Inst C.E. Imperial Svo, izs. doth. 



Wealds Series of Rnditmntary Works. 

' a highly popolftT " ~ " ■ 



mtlfio InBtituUonB. I 

Wealis Dictionary of Terms in Architecture, 
" gineerift^. Art. &c. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCH.«OLOGV, the FINE ARTS. &c. By John Wealis 
Fourth Edition, enlarged and reviserf by Rouert IIlst, F.R.S., 
Keeper of Mining Records, Editor of " Ure'a Diqtionaiy of Arts," 
&C 12mo, cloth boards, price 6j. \yiiil published. 




ARCHITECTURE, &c. 

CoHsiruclion. 

THE SCIENCE of BUILDING: an Elcmenlaiy Traalise on 

the Principles or Constniclion. By K. Wvndham Tarn, M.A., 

Architect. Illuiirftted with 47 Wood Engnvings. Demy 81^ 

price 81. 6rf. cloth. \RKtnlly MdliiJud. 

"A very rtlunUeboiA, which wi sunnely ncoDiincnd to "ll itudonB. — Z(«Va!rr. 

"While Mr. Twn'i valuable lilile volume i> quiie ulfidcnll)' KicntiAc (b aniwci 

Uw purpDKi imciidfld. 11 Is wntun la ■ Htyle tnar will dcKTvedly nultc it pnpulir. 

The diagrami u« Dumerous uid cjiceedinsly wctL cjiecuted. and the treatua dovs 

CRdil hIiLe 10 Ibe •uthoi' and thE publiiher.'— S'ivthht. 

" No afchiEectund itudent should be without this huid-book of ctHutrucUoaai 
knowMcB' '—■* liitrct. 

"TtitlHxik ii vary tu from beloe ■ murs compilatioo : <■ b Ul able digctt of 
tpfomuttoD whkh b mly to be fauna bcb tiered thrwigh vuioui workA, and coiiaiu 
mOTV reAlLy orifiaaL writing Lhaamnqy pi i(Un| forth Ear vronecrchunu LooriMinallly," 
— Sngwrrinf- 

JBeaton's Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an ensy method of estimaline the various parts 
ol B Building collectively, more especially applied (0 Carpcntera' 
and Joiners' work, priced according to the present value ol material 
and labour. By A. C. Beaton, Author of 'Quantities and 
Measurements.' 33 Woodcuts. Ltather, waistcoat -pocket uie, 3t. 

Beaton's Builder^ and Surveyors' Technical Gutdf. 

THE POCKET TECHNICAL GUIDE AND MEASURER 

FOR BUILDERS AND SURVEYORS: containijtf a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Teclinicnl Direciiotis for Measuring Work in 
all the Building Trades, with » Treatise on the Measurement of 
Timliers, and Lamplete Specilicalions for House!;, Roads, and 
Drains. Bv A. C. Beaton, Author of ' Quantities and Measure- 
ments,' ^ith 19 Woodcuts. Leather. Waistcoat pocket size. zr. 
[Nino rrady. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series o( Designs for Villa Residences in vaiious Styles. With 
Detailed Specihcalions and Estimates. By C. WiCKES, Architect, 
Author of ■' The Spires and Towers of the Mediaeval Churches of 
England," &c I'lrst Series, consisting of 30 Plates ; Second 
Series, .^l Plates. Complete in I vol., 410, price %I. \ru. half 
Either Series separate, price 1/. 7j. each, half morocco. 









architect, and tbey will prove 

The Architects Guide. 

THE ARCHITECT'S GUIDE 1 or, Office and Pocket Com- 
panion for Engineers, Archilecls, Land and Building Surveyors, 
Conlractora, Builders, Clerks of Works, &c By W. Davis 
Haskuli., C.E., R. W. Bii.LiNtB, Architect, F. KotiERS, and 
P. Thompson. With numerous Experiments by G. Rennie, 
C.E., &a Woodcuts, l2mo, cloth, price 3^. bd. 



Viiruviui Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A., F.R.A.S. 
Numerous Plates, izmo, cloth limp, price Ji, 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of "The Palace of Architecture," Sc. &c. 
Second Edition. With numerous Woodcuts. 8vo, 7J., extra doth. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pvne, Author of a "Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 4I0, y. dd., boards, 
COBTSKTS.— I. Praciial Rules on Drawing— Ouilincs. II. Dillo-ihi Grecian 
Snd Rdhuii Orders. III. Practical Rulu on DraisHnE— Pospective. IV. Practical 
Suls DO LiRhl and Shade. V. Piaclical Ruls on Colour, Jtc. &c 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John MaxtoN, Instructor in Engineering 
Drawing, South Kensington. Second Edition, carefully i-evised. 
With upwards of 300 Plates aad Diagrams. l2mo, doth, 
strongly bound, 4J. dd. \Ntrmriady, 

" Even BccDmplishcd drauKhtsiDdt will lind in it much that wUI be or uie to ihem. 

" Ad imliHpcaaable book for teachers of cngmccnng drawing." — Mfckunics' 

Cottages, Villas, and Country Houses, 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price ll. 11., cloth. 

Builders Price Book. 

THE BUILDER'S AND CONTRACTOR'S PRICE BOOK. 
(Lockwood & Co.'s) with which is incorporated Alciiley's Builder's 
Price-Boolt and the Illustrated I'rice-Book for 1874, containing the 






£ of all kinds of Builders' Materials and Labour, and 



of all Trades connected with Building, with Memoranda and 
Tables required in making Estimates and taking out quantities, and 
Lists of the Members of the Metropolitan Board of Works, of 
Districts, District Officers, and District Surveyors, and the Metro- 
politan Bye-laws, with Five Plates, containing Plans, Elevations, 
and Views of Mansions, Villas and Cottages, and a Sjieciiicalion. 
Crown iSvo, stronjjly bound, price 4r. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS ; or. Practical 
Guide lo the Archilecl, Engineer, Sutve)-or, and BuiMer, in drawing 
up Specifications and Contracts for Works and Conitructions. 
Illustrated by Precedents of Buildings nctiuilly executed by eminent 
Architects and Engineers. Preceded by a Preliminaiy Essay, and 
Skeletons of Specifications and Contracts, At, &c., and expliiined 
by numerous Lithc^raph Plates and Woodcuts. By Proressor 
Thomu L. Donaldson, President ol tlie Koyal Institute of Brilbih 
Architects, Professor of Aicliitecture and Construction, Univetsity 
College, London, M.I.B.A,, Member of the varimis European 
Academies of the Fine Arts. With A Review of the Law of 
COMKACTS, and of the Responsibililiei of Architects, Engineers, 
and Builders. By W. Cunningham Glen, Banister- at- Law, of 
the Middle Temple. 3 vols., Svo, with upwards of i loo pp. of 
text, and 33 Lithographic Plates, cloth, 1/. jj. (Puiiliihed at 4/O 
"IiitKHeiwovolMin«Dri,ioopMB (togellier), for^-rcr-iriiKdlicatioEsof CKCculed 

by Sir Oiarlei 'flany. end for the Bor Royal Eichiuiee, ^ Mt. TiK, M.P. Tlie 
laElcr, \a particular, l« at ray complete and reioarkable documenL It embodio, to a 
great extent, dt Mr, DoculdsoD mentioiu. ' the bill of qiuduitid, with the dcKriptioii 
of the woi^'andocCLipieaniDre than tod prioled pages. 

"AmmRit The other known buildinH. the ipecificalians of which are given, are 
the Wiltshire Luiubc Anlum [Wnu and BrandoD) ; Tothill Fieldi Priua (R. Abia- 
baml ; the City Pti»n.Hallairay(BuiuiiiiE);<fae High SchDol.Ediabiirgh (Hamilton): 
aoltwoikeri' Hail, London (Anjjel) ; WeUington Collcgo, SaadhiuM ILShawj; 

hoiue ia Fetter Luio, a verriucceufuIateraliaB ; th'e NewcastlE^upcn-Tyne Ksiiwvr 
StatiooJJ- Dobjon) ; now WeMroinster Bridee (PBge) ; the Hi^ Level Bridge, New- 
castle (E. Stephenson) ; various worica on the Great Northern Raaway (BTydone) i 
and one Freneh ^«i-i£uidon for Housci in the Rue de Rivuli. Paris (MM. Armaod, 
Hiltorff, Pellechel, and Rohaull de Fleury, architectB), The last is a very elaborate 
composition, occan-biff seventy pages. The majority of the £pea£catioDS have illn^ 
traciona in the nhape u elev^itinnB and plaru. 
■■ We are most ^ad to have the present wart It is valuable as a record, and more 

Uw in relation to Die legal liabUicics of engineers, arcliitccis. cootrnctcm, and builders, 

than for the legal practitioner. Suffioc it. in conclusion, to ay in words what our 
readers will have gathered for them^lvca Trom the liarticulus we have given, that 
DonaldsQu'd Handbook of SpecifLcaiions must be bought by all architects." — Builder. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE: 
A Guide to the Architect, Engineer, Surveyor, and Builder; with 
an Essay on the Structure and Science of Modem Buildings. By 
Frederick Rogers, Architect. With numerous Illustrations. 
Demy Svo, price 15/., cloth. 

■," A volitmeoTapccificatlDnsora practical character beinggieatlyrequind, and the 
old standard work of Alfred Bariholomew being out of piinL. the auchar, on the tiasis 
of that woik, has produced the above. Some of the specilicaiioni he has so altered 

use of iron, glass, asphalte. and other malenal. He has also ioserted speciiications 
nf works Uiat have been erected in his own piaciice. 
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Grantkanis Iron Ship-Building, enlarged. 

ON IRON SHIP-BUILDING; with Priictical Examples and 
' Detdli. Fidh Edition. Imp. 410, bo3.rds, enlarged from 24 to 40 
Plates (zi quite new), including the latest Examples. Together 
with separate Text, izino, cloth limp, also considerably enlarged. 
By JoHS Gkantham, M. InsL C.E., &c. Price 2/. zs. complete. 






Inn, u Called for Buildmg. ' 
. RiveU, ihowD in seclion, nalural Eiie ; 

Fliuli xnd Lapped lainU, with 

angli and Double Rivaling. 
. PUlinc, three plana ; Bulkhads and 

Ui>£i nf Securine them. 
'. IrOa MasU, vith LonEituiEnal and 

Twuvaie SKt-ont. 
. SlidtDlKcel. Water BallDil, Moulding 

the Framei in lion Ship BuUdiiiE. 

Levelling YSaxra. 
L Lodnuidinal Section, and Half- 

breadth Deck Phin nf Large Vesieli 



with Stem Poit, Cruidhes, Etc. 

11. I.mrgtVisHl,iliamatQtXiAa—AJIir 
&md in Soction, with End View, 
StenFrainerot Screw, andRudder. 

U iUrpf fBir/, showing Details— Afui- 
Mt Sicliim. half treadth. 

15. JfoaiUf for Punching and Shearing 
Plales and AnEle-Iron, and lor 
Bending Plates ; Ri-el Hearih. 

dent SheaKng, Punching and Angle- 



enlariEed editic 



v6. MaciiHcs. — (>lrfarth'> RivEtil^ Ma- 
chine, Drilling and CDuater-SttikiDg 



18. C™)X.&^ KccUnd"f'loorin6; Plai 

ing Iran Shiis'^lli Copper. " 

19. IlluslntiDns of the Magnetic Condi 

10. Gray's Flaatine Compasi and Bin 
nacle, with Adjiuling Magnets, Ac 

31. Corroded Imo Bolt in Fiaina a 
Wooden Ship : Jnuting Pkt«. 

!>-«. CiTo/ £iij(f7-ir— Longitudinal Sec 

ship Section, with Details— Section 
in Engine Roorn.andFaddleBoxea. 

>5-6. Faddi^SteaniVeuelDrSlEel. 

a?. ^c«r«nwfii— Paddle Veitel of Steel. 

^ Midsmp Section of H.M. Steam 

Frigate, //mw/rj. 
33. Stem, Stern, and Rudder of U.M. 

u. MidshipSKtionofH.M. Troopship, 

Sintfii. 
35- Iron Floating Dock, 



ht dowD to the present period 



A thoroughly 
ping which ad 






isUiated TisoW a 
me for the initruclioD 
id in any languages" — 






A m studem of iron '^1 
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CARPENTRY, TIMBER, &c. 



Tredgold's Carpentry, new, enlarged, atid cheaper 
Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 

a Tmtisc on ihe Pressure and Equilibrium of Timber Framing, the 
Rcsislnnce of Timber, and ihe Construclion of Floors, Archer 
Bridges, Roofs, Uniting Irnna-nd Stone wicb Timber, &c. To which 
is added an t^say on the Nature and Properties of Timber, &c, 
with Deacriptioiu uf the KJnda of Wood lued in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
Ihe Specific Gravities of Mnierials, &c By Thomas Trbckiold, 
C.E. Edited by PKTER Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (1 1 of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. lu 
I vol., 4to, published at z/. u., reduced to i/. 5j., cloth. 
" ' Tredgold't Curpol'y ' ouEhl id be in every uchilecl'i ind every tnulder*! 

i^^-'—BMUAm " '"' ™ y posMM 1 oug a va aew 

"A vrorlt vhue moriuinenLil excellence mu&l 

fHDtry 11 coDccmeiL The Audior'« priDcziplea an 



whkli he wifl readily cpniprehcnA '■— «iW.*^ 7«mMi 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MEKCHANrS, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Gkandk. Comprising :— An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabular Arrangements 
for Fixing Nell Landed Coat on Baltic and North Ameiican Deals, 
including all intermediate Expenses, Fre^ht, Insurance, Duty, &c, 
&c. ; together with Copious Information for the Retailer and 
Suilder. izmo, price ^s. bd. ctoth. 
*' Everything it pretcDik to be: built up giadually, it leada one from a roreftt to n 
treenail, aj>d throwi iD,asainakewQeb1,ano(l uf material cpnceriiiM bncki, ca]uiDD«, 

" The onlVdiflicullv we have isaila what {eniit in its pages. Whal we have Inled 
ortbeconienli,lakeaBiituidoiii,is invariably cantxl."—llluitralrd Bi'ildtr'i Jeurvai, 



Tables for Packirig-Case Makers. 

PACKING-CASE TABLES; showing the number of Soperfidal 
Feel in Boxes or Packing -Cases, from six inches si^uare and 
upwards. Compiled by WILLIAM RiCHAKDSON, Accountant. 
Oblong 4to, cloth, price y. (ui. 



i 




Nicholson s Carpenter's Guide. 

THE CARPENTER'S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS : comprising aU the Elementaty Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Feteb Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., tc^eiher with Practical Rules on 
Drawing, by Georgb Pynk. With 74 Plates, 410, il. u. cloth. 

Dowsing's Timber Merchant's Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION i containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all aies, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standani 
Hundred ; the Price per Cube Foot of Square Timl>er to any given 
Price per Loail of 51 Feelj the proportionate Value of Drals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any siie, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Second Edition. Crown Svo, y. cloth. 

** EverythiD|> la as concise and clear ju it can possibly be rnhdc. There can be ao 
doubt thai every luntMrmcrchBjiEandbuil'kr ought to posses \^''—HhU Aftvertiter^ 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Sliips, Shipbrokers, 
Biiildeis, and all Dealers in Wood whatsoever. By WILLIAM 
Richardson, Timber Broker, author of " Packing Case Tables," 
&c. Crown Svo, cloth, price 6/. 



MECHANICS, &c. 



Mechanus Worksfwp Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT ; comprishig a great variety of the most 
useful Rules in Meclianical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. TempletoN, Author 
of "The Engineer's, Millwright's, and Machinist's Practical As- 
sistant." Eleventh Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, Slc. ; logelber with several Useful 
and Practical Rules in Flydraulics and HydradyaaimGa, a variety 
of Experimental Results, and an Extensive Table of Powers and 
Roots. II Plates, iimo, 51. bound. [KKtatly fuilUiid. 



" Admirably adapted tc 



ids unrivallrd."— WicAMiti'iH'apam, 
ry bir^e Bla«. It tias met with gres 
n testify ; and there are a great man 
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Engii 



'neers Assistant. 



THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a Colleclion of Useful 
Tnblcs, Rules, uid Data. Compiled and Atranged, wilh Orignual 
M»Hcr, by W. Templetok, 5lh Edition. iBmo, w.6rf. cloth. 
" So nmch TarieiJ iikfanrmdoo cwnpR^d into to irmJY a apoce, nnil puhtufaed at d 
price which plu^n i1 wilhiD tbe rfoch oT the humbluT oKchnnic, cadltDt fl3 LD Cfna- 

to LheatlendoBarovErenderf." — Mfehi 
" Evify mftchanic ihoiild tKctime the 
prcEenE to Ml ap|penti« lo JUiy of the DXCCD:inuai muoa couia not poiuDiy oe mmae. 

Designing, Measuritig, and Valuing. 

THE STUDENTS GUIDE (o the PRACTICE of MEA- 
SURING, nndVALUING ARTIFICERS' WORKS ; containing 
Directions for takin)^ bimensioni, Abstractii^ the same, and bringing 
the Quantities inio liill, with Tnlilcs of Conslants, and copuius 
Memonuida for the VnUialiau of Labour and Materials in the re- 
spective Trades of Il.i.lJayer and Slater, Carpenter and Joiner, 
Fainter and Glaiicr, I'aiwrhanger, &c With 43 Plates and Wood- 
cuts. Originally edited by EDWAitD DuBSON, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and several useful Tables for facilitating Calculations and 
MeaBnrements. By E, Wyndham Tabn, M.A., Architect- 8vo, 
\oi. 6rf, oloth. \_Recmnyp-^b:iiheJ. 

" Thu UEEful book should be in every irchiled'l and Wildei'i DlEce. Il contains 

aveilBmauiHoriaratiiuciaiiabxJutelynecEHacy to \it\xa*r,.'~'Tla IriskBjdUrT. 

" The book i« well worthy the otrcLition of the scadent w architecture and mrveyins, 

"We huK railed to diBcovet an/thing conrtai 






id upon in III 
Led the task impmed up(?n him, and has d 



orthchighcElvaluelostudenu, whether traiainf in the offices of provincvl mrreyon, 

*' Altogether the book is one which well fulfils the promise of its dtle-pa^e, and we 
can thoroughly recommend it Id the class for whoso use it his been compiled. Mr. 
Tarn's addidous and teviiioas have much iacreased the usefidnea of the work, and 
have especially augmented its value to Itudepts. Finally, it is only just to Che pub- 
listieis to add that iIlc houk has Imcn got up in otccUcnt style, the typography being 
bold and clear, and the plates very Welt eKCCUled." — Efi£iiietrill£. . 

Superficial Measuretnent. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from 1 to 200 indies in length, 
by 1 lo 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Metchnnls, Builders, &c By James IIaw- 
KiNOs. Fcp. 3/. &/. doth. 
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MATHEMATICS, &c. 



Gregory's Practical Matkematics. 

MATHEMATICS for PKACTICAI. MEN; being a Common- 
place Bonk of Pure and Mixed Malhemadcs. Desigaed chisfly 
for the Use of Civil Engineers, Atchitects, and Surveyors. Part I. 
Pure Mathematics— comprising Arithmelic, Algebra, Geometry, 
Mensuration, Trignnomelry, Conic Sections, Properties of Curves. 
Part IL Mixed Mathematics— comprising Mechanics in generij. 
Sialics, Dynamics, Hydrostatics, Hydnxlynamics, Pneumfltics, 
Mechanical Agents, Strength of Materials. With an Appendix of 



Mathematics," ftc. With 13 Plates. Medium Svo, \L u 






IM Oie Urett requLrcmcnls «f modem 
It, the wort !u« A^in bcai revised h;f 



I 



Eoraf^taphs hiTC asd Iliere, 4nd C01tk[«I the Hunero 
have esopcd the eyes of die fomer EdiUu-. The bo 

feng^ ihaa the space allowed ui jiiftd^ed. but ibe e 
mtezcHia^. and the medwd of descri]iin|> ifaem » clea 



iiooally to 



The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. By C. II. 
DowuNG. C. E. Second Edition, revised and enlaiged. 8vo, 
V3S. 6J. Strongly bound. 
'■ Mr. DowIIbk'i Tabl«, wlikh are well pi.t togdher. ™ie iuil in dme u a ready 

" Their accurscy hu been certified by Profejaot Airy, ibe AitronoBier-RoysL"— 

" Resolulion B.— Tlial advuibiie will be derived tnim 
Metric Tiblei, by C H. DowUng, C.K."—flttirrl^Sat 
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Inwoo£s Tables, greatly ettlarged and improved. 



also for Valuing Reversiotiftrjr Estates, Deferred AnLiuilies, Ncitt 
Presentations &c, together with Smart's I'ive Tables of Coupouild 
Interest, nnd an Extension of Ibe same to Lower and Intermediate 
Rales. By William Inwood, Architect. The l8lh edition, with 
considerable additions, and new and valuable Tables of I.ogaiithms 
for llie more DIflicult Computations of the Interest of Mon^, Dis- 
count, Annuities, &c, by M. FfcDOR Thouak, of the Society 
Credit Mobiller of Paris, tamo, &r. cloth. 

V Thiitdilhit{lhe l8/i) differs in many important pattieulari 
from fitrmcr ones. Thtehait^ consist, (ii^t, in a mart cmaicnimt 
and sysltmatic arrangimtttt eftheortgiial Tahla, and in the rtmmxU 
o/itrtain numerical trr<m ivkick a very tar^ radiian of lit -aktlt 
Aai enabled the fretenl ediiar to diicever; and secondly, rn tit 
ixlensinn o/firactical utility toHftmd en the vierk by Ike intrnductiim 
ef Tatlcs Hcna iuserttd/or the first time. Tkit niui and impartant 
matter is all so much artualty added to iHWOo&'s Tables ; nothing 
has ban abstracted from the original colUdion : so that those who have 
been long in thehabil of consulting IkWooD for any special profes- 
sional purpose villi, as heretofore, find the information sought still in 
lis pages. 
'* Thou inieresled in the purdiaae and iale of estateb. and in the adJiutoKat of 

compenbtkm case^ ai well as in tmnsactiDm io annuibci, Idc insurancu, &c-, will 

find ibe proeat edition of emineot service "-.-Etiginffriiiff. 

Geometry /or the Arckiiect, Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the Delineation and Application of 
various Geometrical Lines, Figures and Curves. By E. W. Tarn, 
M.A., Architect, Author of "The Science of Building," &c. 
With 1S4 Illustmtions. Demy Svo. lis. bd. 
" N'o book with the nme obJECIi in view hu ever been published in which ihe 

Compound Interest and Annuities. 

THEORY of COMPOUND INTFREST and ANNUITIES; 
with Tables of Logarithms for the mure Difficult Compotations irf 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FIdor Thoman, of the Soci^t^ Credit Mobilier, 
Palis, lamo, cloth, Jj, 
" A very powerful work, and the A-ulhor hu a vuy ramarkahle eonunand cf hit 
"We recommead it 10 Iho notice of actuaries and accountants. "—^/Artwinw. 
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SCIENCE AND ART. 



T&e Militayy Sciences. 

AIDE-MEMOIRE to the MILITARY SCIENCES. Framed 
from CoDtiibutians of Officers and others cannecled with the dif- 
feroit Services. Originally edited by n Committee of the Corps of 
Royal Engineers. Second Edition, most ciurefiill)' revised by an 
Officer of the Corps, vrith many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth bouils, and lettered, price 4/. icir. 

debtei"— fi'Juiiwjit Rtvira. 

Among the list of a>limbutar!r «II^ ^^^^en m mZber, wiul^ fouod min^'of 
the highest disdndion in lhc^rirf,ixir—ValtBiticr Serein GaiilU. 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY, MINING, nod RECON- 
NOITRING, By Colonel I. S. Macaulav, late Professor of 
Fortification in the R. M. A., 'Woolwicii. Siith Edition, crown 
8vo, cloth, with separate Atlas of iz Plates, price IZJ. complete. 

Naval Science. Edited by E. y. Reed, C.B. 

NAVAL SCIENCE : a Quarterly Magazine for Promoting the 
Improvement of Naval Architecture, Marine Engineering, Steam 
NifigalioD. and Seamanship. Edited by E. J. REb'D, C.B., lute 
Chief CoQStnicIor of the Navy. Copiously illuatraled. Price zr. 6rf. 
No. 7, October, 1873, now r«idy. (VoL I., containing Nos. I to 3, 
may also be hud, cloth boards, price lar. &/.) 
•." The Contributors include Ihf mo!l Eiiitifnt AulAorina in the seviral 
branihes of Ike aieve luiijects. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES : their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Dry Sailers, Brokers, &c liy J. 
W. Slater. Post 8vo, cloth, price 7/. dd. 



Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag. 
netism, Diamagnetism, Electro- Dynamics, Magno- Electricity, and 
the Electric Tcle^ph, By Henry M. Noai), Ph.D., F.C.S., 
Lecturer on Chemistry at Si. George's HospitaL Fourth Edilioo, 
entirely rewritten. IllustrBtcd by 500 Woodcuts. 8vo, 1/. +1. cloth. 
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Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY: in- 
cluding Mngnetism, Voltaic Electricity, Eleclro-MagitetJsiti, Dia- 
macnetism, Magneto- Electricity, Thermo- Electricity, and Electric 
Telecrapliy. £ing a Coadenied Resume of the Theory and Ap- 
_i: — -.^^ pf Electrical Science, indudiiiB its latest Practical Deve- 



" We can recommend Dr. Niad'« book for deii Byle, greal range of •ukjeet, ■ good 
LAdei, BiulaptethoraofwDodruU." — Aiketumm. 

"A DUMt elabnnte compilmioo oTthe racBoT eleotcicin' nnd nuenelism, aadoflha 
Ihenrici wbich have ^BciiiAtma=&caacsm\a%iBsa.''^PefHlitrSeUHCi RtvirBi. 

" CleoTj compendioys, compuct. well UltiicnifBd, wkI veil printed. " — Ltinal. 

" We aa ilnxill; ncunmend the worii, uu adminitili lEin-book, (u eruy utiidait 
— begipner or advoooetl— bfetectfidty." — Ei^imrring- 

" NothJnE or value luu been pooed over, end aothing pveA but what will lead (o i 
coTRcl, and «vui an exact, knpwlcdice of the prcKQI ttate of clcc[rii:al science." — 
Mnhankf Mtigatint. 

" We know of no book on electricity ctmtaimnff » much infotmnrkHi od experi- 
mcDUl Jacis u this doci, for (he liie m ir, and no book of any sUe that contains » 



Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM: being a concise eiposition 
of the general principles of Magnclical Science, and the purposes 
to wbich it has been applied. By Sir W. Skow Harris, F.R.S. 
New and enlarged Edition, with considerable additions by Dr. 
NOAD, Ph.D. With 165 WoodcQts. umQ, cloth, 4.1. 6rf. 

pOBlblc manual on theaubject of maRnelWD.'' — Mrckan^ Ma^mvat. 
^'Aaronciie and lucid an exposition of the phenotneoa of magnediin as we believe 

"Nalanly wiU the sdeatilioludcnl fiod thii volume an invahiable book of refer- 
ence, bill the general rcadsr will find in ilas much 10 in.e rfM a* lo ii.rorm hia mind. 
Thougll a Slnctly scientific work, its subject is handled in a simple and readable 
style. ^—lUuiIra ltd Eivirw. 



Chemical Analysis. 



THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instmctions for the delermtnalion of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A, NoemABdY, Author of "Prac- 
tical Introduction to Rose's Cheraistiy," and Editor nf Rose's 
"Treatise of Chemical Analysis." Illustrated with Woodcuts. 
{A neio Editistt of this -woTk, raiistdbyDr. Noad, is in preparation.) 
"We recommend this book to the tiareful perusal of everyone; it may be truly 
affittned to he of universal interest, and we HronRly reconunead it to our readera as a 
guide, alike iadispensable to the housewife as to the pharmaceutical practitioDcr." — 
Mtdiail Tiniei. 
" The very best work on the subject the English press baa yet prwluoed.''— JT*- 




Science and Art. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex. 
hibiting the mast important Improvements and Discoveries of the 
Fast Year in Mechanics and the Useful Arts, Natural P!ulo»ophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
talocy. Meteorology and Aslronomy. By John Times, F.S.A., 
Author of "Curiosiliea of Science," "Things not Generally 
Known," &c With Steel Portrait and Vignette. Fcap. Jr. dolh. 

%• 73m loork, pttblisktd annuaily, rceerdi the proctidrngs of the 
prineipal scienlific secietia, and is indiifemabU te all ivho wish ta 
poaai a fiiithful record 0/ the latest Hwelties itueienee and tht arts. 

The back Volumes, from 1S61 lo 1873J each contnining a Steel 
Portrait, and an extra Volume for tSGa, with Photograph, may stitl 
be hod, price 5/. each, 
" Pernnl who wiKh Tor^ conciK annual tunimary of Imparluit Kiealilic cvonli will 
find (heir deiln: in the 'Yeu Book of Fieti.' ••—Alhti^atan. 

loflucluf. Mr. TimWn ' Year Book ' ii • 




Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Scries of Essays on— i. 
Alleged Discrepancies ; a. The Theory of the Geolc^ti and 
Figure of the h^arlli ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Ilunie and Powell ; 5. The Miracle of Joshua- 
Views of Dr. Colenso! The Supernal urally Impossible; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
j, R. VooNG, Author of " A Course of Elementary Mathematics," 
&c. &c Fcap. 8vo, price Sj. cloth lettered 

Pkodon Kiontific hypDlhcHt. is CKCoElcnt," — EnitUh CkurEhmaH- 
'^Diitiniuitliul byllis Inie >p!rll of (denlific iaquirv, by gml knowledge, by keen 



Practical Philosophy. 

A SVNOP-SIS of PRACTICAL PHILOSOPHV. Bythe Rev. 
John Carb, M.A., Inie Fellow of Trin. Coll., Cambridjie. Second 
Edition, itjmo, 5^. cloth. 
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Dr. Lardner's Mascimi of Scieitce and Art. 
THE MUSELTM OF SCIENCE AND AHT. Edited by 
DiONVsius Lardner.D.C.L., formerly Ptofcseor of Naiural Phi- 
losophy and AltroDomy tn U niversity College, London. Cuntekts : 
The Plnnels ; nre they inhabited Worlds ?— Weather Prognostics- 
Popular Fallacies in Questions of Physical Science — Latitudes and 
longitudes — Lunar Influences — Meteoric Stones and Shooting 
Stars— Railway Accidents — Light— Common Things :— Air- 
Locomotion in the United Stales — Connctary Influences — Common 
Things: Water— The Potter's Art— Common Things: Fire- 
Locomotion and Transport, their Influence and Pr^ress— The 
Moon— Common Things : The Earth- The Electric Tclcgr^h— 
Terrestrial Heat — The Sun — Earthquakes and Volcanoes — Baro- 
meter, Safety Lamp, and Whitworth's Micrometric Apparatus — 
Steam— The Steam Engine— The Eye— The Atmosphere— Time 
— Common Things : Pumps— Common Things : Speclacles, the 
lOdeidoBcope — Clocks and Watches— Microscopic Drawing and 
Engraving — Locomotive — Thermometer — New Planets : Lever- 
rier and Adams's Planet — Mi^ilude and Minuteness — Common 
Things: The Almanack— Optical Images— How to observe the 
ireaven3--Common Thing* ; the Looking-glass- Stellar Universe 
— The Tides — Colour — Common Things: Man — Magnifying 
Glasses — Instinct and Intelligence — The Solar Microscope — The 
Camera Lucida — The Magic Lantern — The Camera Ohscnni — 
The Microscope — The White Ants : their Manners and Habits— 
The Surface of the Earth, or First Notions of Geography- Science 
and Poetry — The Bee — Steam Navigation — Electro- Motive 
Power— Thunder, Lightning, and the Aurora Borealis — The 
PriQting Press— The Crust of the Earth— Comets—The Stereo- 
scope—The Pre-Adamite Earth-Eclipses— Sound. With up- 
wards of laoo Engravingii on Wood. In 6 Double Volumes, 
handsomely bound in cloth, gilt, red edges, price ^l is, 
"The 'Muss™ of Scitna and Art' » the mM valunhlc conirihution that ha. 

ever been niado la Ihe Sdmitifii: IntRuclian of e.ery dui of •Dcicly."— .T^ D,n,id 

"Whether we coniulcT the liberality Bnd beauty of the illustruLiaQI, the charm □) 
Ihe wriling, or the durable inteiui of the matter, we must enpnu our helier th;it 
Iheto b hardly la be found among ihe new booki, one ihat would be Welcomed hy 



Common Things Exflainkd. With 233 Illustrations, S'. cloth. 
ThuElectbccTelegraphPopl'larjzed. 100 Illustrations, u.6aldo[h. 
The Microscope. With 147 Illustrations, is, doth. 
Popi;i.AR Geoloov, With 201 Illustrations, 2r, dd. cloth. 
Popular Phvsccs. With 85 Illustrations, u. 6d. cloth. 
Popular Astronomy, With 182 Illustrations, 41. 6rf. doA. 
Steam and its Uses. With Sg Illustrations, as. doth. 
The Bee and White Ants. With 135 Illustrations, doth. 
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"dr. lardner's s cient ific handbooks. 

As/ronotny. 

THE HANDBOOK OF ASTRONOMY, By DtoNvslus 
LarcneR, D.C.L., formerly Professor of Natural Thilosophy and 
Astronomy in University College, London. Third Edition. Re- 
vised and Edited by Edwln Dunken, F.R.A.S., Superintendent 
of the Altaiimulli Department, Royal Observatory, Greenwich. 
With 37 plates and upwards of 100 Woodcuts. In I voL, small 
8vo, cloth, 550 pages, price 71. 6d, 
" Wc am eordiariy rKommend It lo all ilio« »ho d«ln! to poMHS a complete 

Opics. 

THE HANDBOOK OF OPTICS. New Ediliou. Edited by 
T. On-ER Hakding, B.A. Lond.pOf Universily College. LondoiL 
With 298 ULbtialiuns, Small 8vo, cloth, 448 pages, price 55. 

Electricity. 

THE HANDBOOK of Et.ECTRTClTY, MAGNETISM, and 
ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 
B.A., F.C.S. With 400 lllQEtratiom. Small 8vo, cloth, price Ss. 

" Tlifl bcHk GQuId not have been entrusted lo any one better calculated to pruerve 
Ihe terse and lucid style of Lardncr vhile cotrccling Itis crron and bringing up hia 
wuHc to the present stale of scientific koowledge," — Po^iar Scitnct Kevttvf, 

Mechanics. 

THE HANDBOOK OF MECHANICS. iRcpriiitiug. 

Hydrostatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMA- 
TICS. New Edition, Revised, and Enlarged by Benjamin 
LoEwy, F.R.A.S. With numerous lllustralions. [/« tke fress. 

Heat. 

THE HANDBOOK OF HEAT. New Edition, Re-written and • 
Enlarged. By Benjamin Loewy, F.R.A.S. [Frffaritig. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With JM) 
Illustrations. New edition, small 8vo, cloth, p. 64. 732 pages. 

\y»it fiatis&a/. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revised 
and Re-written by E. B. Bright, F.R.A.S, 140 Illustrations. 
Small Svo, 31. W. cJolh. 

NATURAL PHILOSOPHY FOR SCHOOLS. By DR. Larbner 
3z8 I llusi rations. Fifth Edition, i vol. 3J. td. cloth. 

divisions of Phyilckl Science."— JnVu* Qnarlr^y R/nirvi. 
ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dh. Labdnbh. 
With lOo Illustrations. Second Edition, I voL 3J. fid. cloih. 
'■Clemrlywniien.wellirningiid, >nd«c«Ilemlyilluiaiateil.''— Ganiran-'jCArwBtJt. 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or. Geoli^y and 

Genciiis, Iheir Ferfect Ilarmuny and Wontlerfu[ Concord. By 
George W. Victor Le Vapx. With numerous lUual rations. 
FcHp. Svo, price 51. cloth. 
" We CUD ncommend Mr^ Lc Vbm u AD ajfic juid iutcrcsripa z^^^^o t^ a popukir 
■twncintiiw of ^olosicat Bciencc.'* — S/fcfaMr, 

"TIm nutbor combiiici on unboundEi] Bdninlion oT tdcnce wilb an unboimded 
AdmirUinn of die Written Rcornt. The two iiupulteA ■» baliuiccd lo a nuxty ; and 
tlw cuiuequcnce it, l\a\ dilBculricA, whkh t4 minds leu evenly poiscdi wodLd ht 
Knotu, find inunediale sotudoiB dT IAD luppiett kiadx."^La/uieM Revim.. 

" Vigorously wnilen, revcrenl in spinl. ilared wiih inttmctive grvlo^cid fiLCts, knd 
deigned to idiow Ihnt there ii no docmnncy or ipcomiiuiicy between the Word aai 
the workt of the Creilar, 'llie fuIURof Kmure, incoDnuiai with tliegloriaux destiny 
of nun, is viv jBy conceived." — WalckmaH. 
" No real dimcoLty iiihiiked, and ua uf»histiy it lefk uneKposcd.'—'T'^ ^iv^ 

Geology, PhysiccJ. 

PHYSICAL GEOLOGY. (Partly liased on Major-Gencml 
Poitlock'i Rudimcnis uf Geology.) By Ralph Tate, A.L.S., 
F.G.5. Numerous Woodcuts, ismo, ZA \Rea4y~ 

Geology, Historical. 

HISTORICAL GEOLOGY. (Partly based on Major-General 
Poillock's Rudiments of Geology.) By RALPH Tate, A.L.S., 
F.G. S. Hum erous Woodcuts, izmo, u. &/. \Riadf. 

•,' Or Physical aiid Historical Geology, hsimd in Om 
Volume, price ^s. 

Wood-Carving, 

INSTRUCTIONS in WOOD-CARVING, for Amalcutsi with 
Hints on Design. By A Lady. In emblematic wrapper, huid- 
somcly printed, with Ten lui^e Plates, price w. 61/. 

" Tlie haadicrafl of the vrocHlKArver, bo well OS a book can impart it, may be lamt 
" ■ ---i] practical guide, 1 1 it very complete.* — Literary Churek^at. 
10 the practical pan oT the cuver't arL"-~£;i^in( Mtehinlc. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches of the Progress of the Art. By Thomas John Gullick, 

Painter, and John Times, F.S.A. Second Edition, revised and 

enlai^d. With Frontispiece and Vignette. In small Hvo, dt. doth. 

%" This Work has been tidcfted as a Priie-beok in l/ie Schaoli of 

Art at South Kendngioit. 

** A work that may be advaata^eotisly conaulted- Much may he learned, even t^ 

those who fancy they do not tequue to be tau^t, from the caieful perusal gf iliis 

unpretendinf but compichomve trotiac." — Arejoi'mai. 

matter, agreealriy conveyed, and will be foimd of value, as welT by 






Understanding what they admire 



to ell who are 



leboofc. 



WORKS PUBLISHED BY LOCKWOOD & CO. 39 

Delamoiie's Works on Illuminalion & A Ipkabets. 

A PRIMER OF THE ART OF ILLUMINATION; for the 
use of Beginners : v.\'\\ a Rndimcnlaiy Treatise on the Art, Prac- 
tical DirccIionE for its Exercise, and numerous Examples taken 
from llluminaled MSS., prinled in Gold and Colours. By F. D£LA- 
UOTTE. Small 4to, piice 9.1. Elegantly bnund, cloth ajitiijne. 

"Ahvidybook. beanlUuIIy Ulustnted : the teiR of which u well wriltni, and nl- 
culated ta be nKfuL . . . Tbccnuuples of aocical MSS. recommended toihe siudsnl, 

«le clgd with judgment and knQwlc^;e, as wdias taMe." — AUurnnim. 
ORNAMENTAL ALPHABETS, ANCIENT and MEDIEVAL ; 
fhim the Eighth Century, with Nnmerais ; including Gothic, 
Church-Text, large and sniaU, Germnit, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c, for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lilhc^TOphers, Engravers, Carvers, 
&C. &c. &c. Collected and engraved by F, Delamotte, and 
printed in Colours Royal 8vo, obloB^ price 4/. cloth. 

and draughnman has enralled in thii uw/ul book Ihe 

,. „ —J .—- ^—j -nd rasaarch. For thote who hucrt eaamffUed bdatcncB 

Tfliind ^Idcd chalices, who blajwn shop lef^dA ava Am-ioors, who Ictltr churcb 
valli with pithy KnleiKcs bom iho Decalogue, Ihii book will be uic{al.''—A/iir7ixiini. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with Beveral Original 
Deigns, and an Analysis of the Roman and Old English Alpha- 
heti, laige and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraired bj; F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. cloth. 

" To litott of all claHM, but more especially to archilcdls and eDgraver*. thii very 
Tuudvomc bodt will L>e iii*aLiiable. Them is cob priced in it every po»ble ibape mto 
whidk the Ifitlen of the alphabet and numerals can he formed, and the laicnl vhidl 
haa been eHpended m the condeption of the fraHous plun and omaiaeiital letters is 
wudofiiL''— %&'/wfa^4rjl 

MEDI/EVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Dblamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and liluminaled Title, 
ptJDled in Gold and Colouis. With an Introduction by J. Wltiis 
BbookS. Small 4t0, fer, cloth gilL 
"A volirmeiii which the letters of the alphabet come forth glorified in gildini and 
all the colours of the prism inlerwoven and iHLctCwined Hnd hiten^ijngled. sornclilDes 
with a son of laiiabow arabesque A poem emblajcned in these characters would he 

a comparable to one of those delicious love letlDn syinboliicd in a bunch of flo^kcjs 
■elected and devoly arrazi^ed." — Sim, 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornnmenlal Borders, Ecclesias- 
(jcal Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong myal Svo, 21. dd. in ornamental boards. 
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AGRICULTURE, &c. 

Youatt and Bum's Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Vouatt, Esq., V.S. nth Edilion. enlaijed by 
Robert Scott Burn, Aulhorof "TbeLesBoniof My FaiTn,"&c 
One Ui^eSvo volume, 7IS4 pp. wilh 3 15 Illustrations. U. it. half-bd. 



odBeioyVl' 



mljfN^alCalili. 
ht diflcnnt Breeds 



iDvinE and Sucldng ■ Fann wilh Cattle, 
-The BulL— The Cow.— Treatmeiit ind 
' arlnEDrCalvu.—Fwfineaf Calve ' 
al.— SieenandDiaoshiDMn^— C 

W ' ' 

ifFooA 



E Callle.— Suimaer^aUinE Cattle. 
Boi and StaJI-fHdini Caitie.- 
I Food for Caxlc— Preporalii 

ttamy and MAHttgemtnt . 
Iht DfliVf.— Milii Kbe.- 
other Food best call ' 
it n^dfe their M. — — — 
Boildknei pnmer for a Doity, 
proper Dairy UtaiMU.— Manap 



ilalcd fbt Cowi, I 



K"a 



Dairy UbaiMls.— Managnnedt of 
nd Cnam, and Ihe Makins and 
ation "t Biilter.-Mal.ing and P«- 

jnofCheec.—Prodaccora Dairy. 

Ot Uu BrrtJing, Staritir, and Mji- 
ftamt^Kt of FanK-li*irsrt^ — Introductorv 
and Comparative View of the differeot 
Breeds of Faim-hanu. — BrecdinE HuKa, 
Can Slalliiiu and Mans.- Rearing aiid 
Training of Colts. — Age, QualUlcadDiis, 



Men 



Dnughl Oien aaii Hoi? 



d™ge^Enl'^ Shee 
tearing of HoiBe-lani 



■t Bradinr, Jtearaig, , 



"The standard an 



Incidentio Catli>.—Diaauei of C^Tet. — 
Di>eaxi nf Htnei.- DiHsus of Sheqi.— 
Uiieaiet of LaiabL— Diuaiei Inddent to 
Swine. — Breeding and Reanng of Do- 
mtsiic Fowls, Piseoni, ftc— PatniM ■ 



'¥0% 

,.- , _^._ IntpItmeHU of 

Hiiihandrf.~T\tD Faim-lunue, [he Fium- 
wd, and its OKcei. — C««truedoa of 



■ omaio 

'_.— ■fte Fai 



Cotti^.- Finn tmple. 

'^■i-lvaiion.-So.rinEfta- 
DistKbo tora, — Steam 



Land.- Culture "of Graa Land.'— Hay- 
nuiking.- Sucking Hay.— Impediraent-t 

Wetik.-?S!^g and Bu^g.-SS'Rirg. 
IciigBtion,— Wari^ng. 
Oh Iht CHllwnlZm and AfflicatiBa 

Grasses nsiully culLivatcd. — ArtiAcial 
Grasses or Green Crops. — G^ln and 
Fulse c<HRDiQnly cultivated far their 
Seeds, for their Straw, or for Green 
Forage.— Vcoetables best calculated for 
Aninial Food.— Qiiajitis and Compara- 
tive Value of some Grasses and Roots ai 

O1 Miaatrci U Crum/. xttd litir 
AfpiiaUum It Craa i«M^— V^elable 

Mineral Manures. -Liquid or Fluid Ma- 
nures.— CDrnpoBs, ^Preservation of Ma. 
nures. — Apnlu^alion of Manures-. — Flenmh 
Sysle-n of Manuring.— Farm Account!, 
and Tables for Calcu&ling Labour by Ihe 
Acre, Rood, &c., and by the Day. Wedt. 
MonT< , &c.— Monthly ijalendar of Wo>^ 
to he done Ihraughoul the Vear-— -Obser- 



' — Farnte^t MagasiHi 



itSW,^ 



; on Ihe nibjeci 




Scott Burn's Systetn of Modem Farming. 

OUTLINE OF MODERN FARMING, By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy, 
Historical and Practical— Cattle, Sheep, and Horses — Management 
of the Dairy, Pigs, and Poultry, with Notes on the Diseases of 
Slock — Utilisation of Tovm-Sewage, Irrigation, and Reclamation 
of Waste Land. New Edition. In I vol. 1250 pp., half-bound, 
profusely Illustrated, price lis. 

rnm going far nroDg in any of htj apemtions. . . . llic aiitlior hu had ktcbe 

Scott Burn's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amntcut Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Cropa, the Feeding of Cattle, Management of the Dairy, PoHllry, 
and Pigs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn, Editor of " The Year-Book of ABricultural Facts," 
&c. With numerous Illustrations. Fcp. fis. cloth. 
" A mobt complclc LQlroducIiOD La Ihe whole muod of farmlDg pnctlqe." — JoAh 



Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on B very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also. Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may he ascertained without the expense of a regular Survey ; &c. 
"y R. Hudson, C.E. New Edition, price 4J. strongly bound. 



Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property genemlly; 
with Prices for Inventories, &c Bv John Wheeler, Valuer, &c. 
Third Edition, enlarged, by C NoRRls. Royal 3zmo, strongly 
bound, price 5/. [Rfctntly publit&d. 

vklue oT Aimiture, &c."—Staiiiiaril. 

Tke Civil Service Book-keying. 

BOOK-KEEPING NO MYSTERY; itsPrinciplespopularlyex- 
plained, and the Theory ol Double Entry analysed. By an Expe- 
rienced Book-Keeper, late of H.M. Civil Service. Second 
Edition, Fcp. 8vo. price u. cloth. 

L!_i. > _- — .< ii_j •--s wilhia [he comprehension of the 



3a WORKS PUBLISHED BY LOCKWOOD & CO. 

"A Complete Epitome of the Laws of this 
Country" 

EVERY MAN'S OWTf LAWYER ; a Handy-Book of the Prin- 
ciple; of Law and Equity. By A Barkister. nth Edition, 
cuttrully revised, including a Suramaiy of Ihe Ballot Act, The 
Adulteration of Food Act, The Masters" and Workmen's Arbitra- 
tion Act, the ReiMjrtcd Coses of the Courts of Lav and Equity, &c. 
With Notes and References to the Authorities, lamo, price di. 8A 
{saved at every con^ultiktion], ittongly bound. 

[A'iHc ready. 

Cfi'ifriiin^ the RigMs ami IVroitp 0/ Individuals, Mercantile and Com- 
mercial Laiv, Criminal Law, Parish Law, County Ceurl Law, 
Canie and Fishery Laais, Ibw Men's Lawiuiti. 
THE LAWS OS 

BiKKturTCV— FrtLS OF ElclUNCB — CONTBACTS AMD AOKHl 



DciiscB. naA L^i«>-Hustuna and Wife-EiKuton and fniMui— GuudUn 
and Wiird— Married WonHin and IdTmiU— Pannera and AgEnu — Lender and 
Boncpurcr — Debmr and Creditor — Purch^Kr mid Vender — CDrnpanies and Aaso- 
calion« — Fnendly Socieii«—ClCTKy»nen, Churchwardens — Medical Piaclkioncrs. 
&c— Bantera— Fanneis— ConDaoora— SKxk nod Share Brcpkets— Sportsmen 
and Gamekeepers— Farriers and Hune-Deaieri — Anctioneera, House-Ageols— 
InnkccKrs, &c~Pa«nbroken~Surveyiin— Railwayt and Cairicn, fie Sic. 
•' tfd Englirkman (mgkl Is Ir ttilhnil lUi M, ... any peism perfeclLy unin- 



undsrstand . . . bhoidd be in the handi of e^ 
alwliih lawyers' bills."— ttVr*/^ Times: 

" What it proTeues to be— 3 complete epilomi of the laws of this country, thorouglily 
resuStn'sooiekBouy^IreiuinaKadysolulioa"— !st^i^°.° ° '"'"" 

Pawnbrokers' Legal Guide. 

THE PAWNBROKERS', FACTORS', and MERCHANTS 
GUIDE to the LAW of LOANS and PLEDGES. With the 
Statutes and a Digest of Cases do Rights and Liabilities, CivQ and 
Criminnl, as to Loans and Pledges of Goods, Debentures, Mercan- 
tile, and other Securities. By II. C. Folkabp, E^q., of Lincoln's 
Itui, Barrislcr-at-Ijw, Author of the " Lniv of Slander and Libel," 
&c. l2mo, cloth boards, price "js. [yusl fiuMished. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By WHITTON Abuk. 
CELL, Attomey-at-Laiv. Crown 8vo. 4J. cloth. 



! MEDAL rSTEENATIOMAL EXHIBITIOII, 1863, 
wai awarded to ttie Fubhaliera of 
"Wenle'D Series" 




WEALE'S 

RIJDIMENTARy, SCIENTIFIC, EDUCATIONAL, 

AND CIASSICAL SERIES, 



En^neers, ArehiteeU, Builders, ArtUatta, and Studenti 
generaUy, <u well as to tftose interested in Worlcm«n'» 
Libraries, Free Libraries, Literary and Scientific Insti- 
tutions, Colleges, Sohooh, Science Clares, dc, itc. 

*.< THE ENTIRE SERIES IE FRECLV lUUITRATlD WHERE 
REQUIIITC 

{Tim Volmiiis canlaincd in tbit Lilt art hound in limp nloth, axtpt 
u'Ajrt itthcrwise ittitii.) 



AGRICULTURE. 
66. CLAT LAUDS AKD tOAMT 80IM, bj J. DonsMson. 1.. 

140. EOILa. MAHURE8. AND CROPS, by R. Scott Burn. 2s. 

141. FAEMING, AND FARMIHG ECONOMY, Historical aai) 

Praotic»l, bj E. Seutt Burn. 3i. 

142. CATTLE, SHEEP, AND HOESES, by B, Scott Bum. 2i.M. 

145. MANAGEMENT OP THE DAIRY— PIGS— PC ULTitY, 

bj B. Scott Burn. WithNotoi on theDi««BM> of 8t«ck, Ei. 

146. UTILISATION OF TOWN SEWAGE -IREIGATION— 

EKOLAMATION OF WASTE LAND, by E. Scott Bom. 

flt. Bd. 

liol. 110, m, 143, ]U, nnil IM hamd in a I'u'i., thtk boatdt, Ut. 

177. OUITUBE OP FEUIT TEEE8, by Dii Breujl. 187 Wood, 
outi. Zi.^d. 

LOCKWOOD k. COt 7, BTATIONEBS' HALL COURT. 



2 ARCHITECTURAL AND BUILDING WORKS. 



ARCHITECTURE AND BUILDING. 

16. ABOHITECTUKB, Orderg of, by W. H. Leeds.., 1». 6rf. ) Inl 

17, Styles of, by T. Talbot Bury. la. ^.^ZjilL 

18. — ^— — — ^— Principles of Design, by E. L. Garbett 2t. 
Nos, 16, 17, and 18 in 1 vol. cloth boards^ 6s. fkU 

22. BUILDING, the Art of, by E. Dobson. Is. 6d. 

23. BBICK AND TILE MAKING, by E. Dobson. Ss. 

26. MASONRY AND STONE-CUTTING, by E. Dobson. New 
Edition, with Appendix on the Freserration of Stone. 2«. 6d, 

80. DRAINAGE AND SEWAGE OF TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 28. 
With Ao. 29 {See page 4), Drainage of Districts and Lands^ St. 

36. BLASTING & QUARRYING OF STONE, &o., by Field- 
Marshal Sir J. F. Burgoyne. Is. Qd, 

36. DICTIONARY OF TECHNICAL TERMS used by Architects, 
Builders, Engineers, Surveyors, &o. New Edition, reyised 
and enlarged by Robert Hunt, F.G.S. 5s. 

42. COTTAGE BUILDING, by C. B. Allen. New Edition. Is. Qd. 

44. FOUNDATIONS & CONCRETE WORKS, by Dobson. U. Qd. 

45. LIMES, CEMENTS, MORTARS, &o., by Bumell. U. ed. 

67. WARMING AND VENTILATION, by C.Tomlmson,FJLS. Ss. 

83«*. DOOR LOCKS AND IRON SAFES, by Tomlinson. 28. Qd. 

HI. ARCHES, PIERS, AND BUTTRESSES, by W. Bland. U.ed. 
116. ACOUSTICS OF PUBLIC BUILDINGS, by T.R. Smith. Is. 6d. 

182. CARPENTRY AND JOINERY, founded on Robison and 
Tredgold. Ss. 6d. 

182». ILLUSTRATIVE PLATES to the preceding. 4to. 6«. 
124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 
founded on Robison, Price, and Tredgold. Is. Qd. 

124*. PLATES OF RECENT IRON ROOFS. 4to. iEeprinting. 

127. ARCHITECTURAL MODELLING IN PAPER, Practical 

Instructions, by T. A. Richardson, Architect. Is. 6^. 

128. VlTRUViUS'S ARCHITECTURE, by J. GwUt, Plates, bs. 
130. GRECIAN ARCHITECTURE, Principles of Beauty in, by 

the Earl of Aberdeen. Is. 

Nos. 128 and 130 in 1 vol. cloth boards^ Is. 

132. ERECTION OF DWELLING-HOUSES, with SpecifioationB, 
Quantities of Materials, &c., by S. H. Brooks, 27 Plates. 2s. Qd. 

166. QUANTITIES AND MEASUREMENTS, by Beaton. U. ed. 
176. BUILDERS* AND CONTRACTORS' PRICE-BOOK. By 
G. R. Bumell. 3*. 6d. 

PUBLISHED BY LOCKWOOD <b CO., 



ARITHMETICAL AND MATHEMATICAL WORKS. 



ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL mSTRCMENTa THEEB CONSTEUa 

TION, USB, Ac., bj J. F. Heather. Original Edition in 

1 Tol. 1*. 6d. 
•,• Jn Bfilering l/ie aSece, be careful to say '■ Original Editien" til 

distinguish it from the Enlarged Edition in 3 cols., advertUad 

Bupage i as now readi/. 
60. LAND AND ENGINEERIHG SUEVEi'lNQ, bjT. Beier. 2s. 
61*, BEADY BECEONBB for tiie AdmeaBurement and Yalustion 

of land, by A. Arman. la. fid . 
76. GEOMETRY, DEaCRrPTIVB, with > Tlieory of Bhadowa and 

PprBpecrive, and a DeHription of tho PrinciploB and Praotioa 

of Isometrical Projection, bj J. P. Hoatber. 2». 

83. COMMERCLIL BOOE-KEEPINQ, by Jamea Haddon, 1». 

84. AEITHMETIC.witbnimiDroiiBEianiplBa,bjJ.a.Yoimg. li.td. 
84*. KEY TO THB ABOVE, by J. R. Young. 1«. U. 

85. BQUATIONAL AEITHMETIO : including I^blea tor tho 

CaltulatioD of Simple Interest, wi th LogaritAmB For Componnd 
Interest, and Annaitiea, by W. HipaW, Ii. 
85*. SUPPLEMENT TO THE ABOVE, 1.. 
t(5 mid SS- ra 1 uoA. Si. 

86. ALGEBRA, by J. Hoddon. 2s. 

e«)». KEY AND COMPANION tottioaboro, by J.R.Yoiing, li.Grf. 
88. IHE ELEMENTS OP EUCLID, with Additional PropoaiUona, 
and Esuay on Logic, by H. Law. 2.. M. 

90. ANALYTICAL 9E0METRY AND CONIC SECTIONS, by 

J. Hann. Entirely Hew Edition, improTed and re-written 
byJ.H. Young. 2.. 

91. PLANE TRIGONOMETRY, by J, Hann. 1«. 

92. SPHERICAL TRIGONOMETRY, by J. Haim. 1». 

93. MENSURATION, by T. Baker. l.-'Crf. 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Natuml Sines. Coainw, and Tangents, by H. Law, O.E. 2>. M. 

101. DIPPEBENTIAL CALCULUS, by W. S. B. WoolhouBe, la. 
101*. VTEIGHTS, MBA3UEES, AND MONEYS OF ALL 

NATIONS ; with the Prinoiplea whitb dEtcnninB tlie Rate of 
Eichango, by W. S. B. WooIIioufb. Is. 6rf. 

102. INTEGRAL CALCULUS, RUDIMENT8,byH.Coi,B.A. 1.. 
1113. DiTEOBAL CALCULUS, Eiamplea on, by J. Hann. li. 

104. DIFFERENTIAL CALCULUS. Eiampl™. hy J, Haddon. 1.. 

105. ALQEBEA, GEOMETRY, and TRIGONOMETRY, in Easy 

MnemonJoal leeaona, bv the Bev. T. P. Eirkman. Ii. dd. 
117. SUBTERRANEOUS SURVEYING. AKD THE MAG- 
NETIC VARIATION OF IHE NEEDLE, by T. Fenwict, 
with Additions by T. Baker. 2«. 6ii. 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



CIVIL ENGINEERINO WORKS. 



131. BBADY-BEOEONEB FOR MILLERS, FARMERS, AND 
MERCHANTS, showinff the Value of any QuantitT of Corn, 
with the Approximate ViSues of Mill-stones & Mill Work. Is. 

136. BUDIMENTARY ABTTHMETIC, by J. Haddon, edited by 

A. Arman. Is. Qd. 

137. KET TO THE ABOVE, by A. Arman. U. 6d. 

147. STEPPING STONE TO ARITHMETIC, by A. Arman. 1*. 

148. KET TO THE ABOVE, by A. Arman. U. 

158. THE SLIDE RULE, AND HOW TO USB IT. With 
Slide Rule in a pocket of cover. Ss, 

168. DRAWING AND MEASURING INSTRUMENTS. In- 

cluding — Instruments employed in Geometrical and Mecha- 
nical Drawing, the Construction, Copying, and Measurement 
of Maps, Plans, &c., by J. F. Heatusr, M.A. Is, 6d, 

169. OPTICAL INSTRUMENTS, more especially Telescopes, 

Microscopes, and Apparatus for producmg copies of Mlaps 
and Plans by Photography, by J. F. Heather, M.A. Is. Qd. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — Instruments Used for Determining the Geome- 
trical Features of a portion of Ground, and in Astronomical 
Observations, by J. F. Heather, M.A. Is. 6d. 

♦» ♦ I%e above three volumes form an enlargement of the Author's 
original toork, " Mathematical Instruments" the Tenth Edition 
of which (No. 32) is still on sale, price Is. 6d. 

178. PRACTICAL PLANE GEOMETRY : Giving the Simplest 
Modes of Constructing Figures contained in one Plane, by 
J. F. Heather, M.A. 2s. 

178*. PROJECTION, Orthographic, Topographic, and Perspective : 
giving the various modes of Delineating Solid Forms by Con- 
structions on a Single Plane Surface, by J. F. Heather, M.A. 

♦»* The above two volumes, with the Author* s work already in 
the Series, " Descriptive Geometry" (see page 3), wUl form a 
complete Elementary Course of Mathematical Drawing, 



CIVIL ENQINEERINQ. 



13. CIVIL ENGINEERING, by H. Law and G. R. BumelL Fifth 
Edition, with Additions. 6s. 

29. DRAINAGE OF DISTRICTS AND LANDS, by G.D.Dempsey. 
Is. Qd. 

With JVo. 80 (^Seepage 2), Drainage and Sewage of Tbtons, Zs. 

PUBLISHED BY LOCKWOOD & CO., 



WORKS IN FINE ARTS, ETC. 



31. WBLL-STNKIITG, BOEIHQ, AND PUMP WOBK, by J. G, 

Swindell, reyiBed by Or. E. BiimeU. 1*. 
43. njBULAB AND TB.OS GODKR BEIDGES, incloding tlio 
Britannis and Oonwny Bridg«i ty G. D. Dempeej. It. 6rf. 

46. EOAD-MAXmQ AND MATNTENANCB! OF MACADA- 

MISED EOADS, by Fiald-Marahal Sir J. P. Burgoyne. U. Sd 

47. 1IGHTH0USE3, tbeir conBtruction and JUnmination, by Akn 

Stevengon. 3b. 
U2. EAILWAY CONSTEDOTION, by Sir M. SWpheiuon. Witli 

Additiona by E. Nugent, OJE. 2s. Hd. 
es*. EAILWAY CAPITAL ABD DIVIDENDa, with HtAtistio* of 

Working, by B. D. Chatfaway. 1*. 



82**. GA3 WORKS, and the PEACTICB of MANUFAC] 

and DISTEIBDTING COAL GAS, by 8. HugbtM. Ss. 
84. WATEE-WOBSS FOE THE SUPPLY OF CITIES ABD 

TOWBS, by 8. nughM, O.E. 4j. 
11& CIVIL ENGINEERIHa OP NOETH AMBEICA, hy D. 

St OTenaon. 3s. 
130. HTDRADLIO ENGINEEEING. by G. E. BurnoU. iU, 
121. EIVEK8 AND TOEEBNTS, with the Method of Eegulating 

their Course and Channels, Navigable Canal a, &o., from The 

Italian of Paul Frisi. 2s. 6d. 



EMIGRATION. 

164. GENEEAL hints to EMIGEANT8. a-. 

157. EMIGBANT'S GDIDE TO NATAL, by E.J. Mann, M.D. iv, 

169. EMIGRANT'S GUIDE TO NEW SOUTH WALES, 
WESTERN AUSTEALIA, SOUTH ACBTEALIA, VIC- 
TOEIA, AND QUEENSLAND, by James Bnird.B.A. is. Gd. 

160. EMIGRANI-S GUIDE TO TASMAN'IA AND NEW ZBA- 
LAND, by Jamoa Baird, B.A. 3«. 

FINE ARTS, 
ao, PBESPECrrVE, byOeorga Pyne. 2«. 
27. PAIHTIHa; or, A GEAMMAE OP COLODEING, by G. 

Field. 2t. 

40. GLASS STAINING, bj Dr. M. A. Qeasoft, with an Atipmdi* 

on the Art of Enamel PaLntiiig, &c. la. 

41. PATNTINQ ON GLASS, from the German of Frombcrg. 1*. 
69. MUSIC, TraitisiB on, by 0. C. Spencer. 2». 

71. THE AET OP PLAYING THE PIAKOFOETB, by 0. C. 

Spenoer. I.., 
181. PAINTIKG (FINE AET). GuUick and Tin.ba. .'■... 

T, STATIONERS' HALL COURT. LUDQATE HILL 



i 1 



G WORKS IN MECHANICS, ETC. 



LEGAL TREATISES. 

60. LAW OF CONTRACTS FOB WORKS AND SEEVIOES, 
by David Gibbons, la. Qd. 

107. THE COUNTY COURT GUIDE, by a Bameter. 1*. 6e/. 

108. METROPOLIS LOCAL MANAGEMENT ACTS. 1«. ^d. 
108*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 18G2 ; with Notes and Index. 1*. 

Aos. 108 and 108* in 1 vo!., 2s. 6rf. 

109. NUISANCES REMOVAL AND DISEASES PREVENTION 

AMENDMENT ACT. is. 

110. RECENT I4EGISLATIVE ACTS applying to Contractors, 

Merchants, and Tradesmen. Is, 
161. THE LAW OF FRIENDLY, PROVIDENT, BUILDING, 

AND LOAN SOCIETIES, by N. White. Is. 
163. THE LAW OF PATENTS FOR INVENTIONS, by F. W. 

Campin, Barrister. 2s. 



MECHANICS & MECHANICAL ENQINEERINQ. 

6. MECHANICS, by Charles Tomlinson. Is. Gd. 
12. PNEUMATICS, by Charles Tomlinson. New Edition. U. 6rf. 

33. CRANES AND MACHINERY FOR RAISING HEAVY 

BODIES, the Art of Constructing, by J. Glynn. U, 

34. STEAM ENGINE, by Dr. Lardner. Is, 

59. STEAM BOILEPiS, their Construction and Management, by 
R. Armstrong. With Additions by R. Mallet. Is, 6d, 

63. AGRICUI/TURAL ENGINEERING, BUILDINGS, MOTIVE 
POWERS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. 3s. 

67. CLOCKS, WATCHES, AND BELLS, by E. B. Denison. New 
Edition. [Preparing, 

77*. ECONOMY OF FUEL, by T. S. Prideanx. Is, 6d. 

78. STEAM AND LOCOMOTION, by Sewell. ^Reprinting. 

78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. Is. M, 

79*. ILLUSTRATIONS TO ABOVE. 4to. 4*. ^, [Reprinting. 

80. MARINE ENGINES, AND STEAM VESSELS, AND THB 
SCREW, by Robert Murray, C.E., Engineer Surveyor to the 
Board of Trade. With a Glossary of Technical Terms, and 
their equi valen ts in French, German, and Spanish. 3«. 

82. WATER POWER, as applied to Mills, &c., by J. Glynn. 2». 

97. STATICS AND DYNAMICS, by T.Baker. New Edition. l«.6rf. 

98. MECHANISM AND MACHINE TOOLS, by T. Baker; and 

TOOLS AND MACHINERY, by J. Nasmyth. &. ^. 
113*. MEMOIR ON SWORDS, byMarey, translated by Max welL Is. 

PUBLISHED BY LOCKWOOD & CO., 



NAVIGATION AND NAUTICAL WORKS. 7 

114. MACHINEBY.Coiifltruction and Working, byO.D.Absl. ls.6ii. 

115. PLATES TO THE ASOVS. 4to. 7^. Orf. 

126. COMBDSTIOH OF COAL, AHD THB PBEVENTIOH OF 
SMOKE, bj 0. Wye WilliamB, M.I.C.E. Ss. 

139. STEAM ENGINE, Mathemal-iool TI1M17 of. bv T.BstBr. ]«. 

162. THE BRASSFOUNDER'8 iLOfUAL, \>\ W.Qraliam. 2>.Qd. 

164. MODERN WORKSHOP PRACTICE, 'By J.G.Wiuton. 3». 

I60. IRON AND HEAT, EihibiCing the PcincipIeB eoncBrned in 
the Constrnetion of Iron Beams, Pillari, end Bridge Girdera, 
and the Action of Heat In the Smelting Fumaoe, by Jahbs 
Akhour, CJK. Woodentg. 2s. 6rf. 

IGG. POWER IN MOTION; Horee Power, Motion, Toothed Wheel 
Gearing, Long and Short Driying Baiidt, Angular Forces, &c,, 
bv Jaueb Anuot-B, C.E. Wilb 73 Diagrams. 2s. 6rf. 

1G7. A TREATISE ON THE CbNSTRUCTION OF IRON 
BRIDGES, GIRDERS, K00F8, AND OTHER STEUC- 
TUEES, by P. Campin. Nnmarous Woodcnts. 3». 

171. THB WORKMAN'S MANUAL OF ENGDJEKRIHG 

DRAWING, by Joun Maxtor, Instructor in Engineering 
Dra»ing,Hoy»l School of NayfllAiahitectureand ManneEngi- 
ne^ing, South Keneington. PUtee and Diagrams. 3.t. &d, 

172. MINING TOOLS. For the Use of Mine Managers, Agents, 

Mining Studeota, &c., by Willtju Mobhabs, Jjectnrer on 
Mining.BriatolSphoolofMines. 12mo. 2i.6rf. 

172*J.TLAS OF PLATES to the above, containing 200 Ulnatra- 
tioni. 4to. 4*. Gd. 

178. TREATISE ON THE METALLUEGT OF IRON ; con- 
taining Outlines of theHistorjof Iron Manufacture, Methods 
of Assaj, and Analytia of Iron Orea, ProoosBca of Manufaotnre 
of Iron and Steel, Ac., by H. Bauekman, F.G.S., A.R.S.M. 
Second Edition, revised and enlarged. Woodcnta. 4«.6rf. 

180., COAL AND GOAL MIKING, by W. W. Smyth. 3s. M. 



NAVIGATION AND SHIP-BUILDINO. 
51. NAVAL ARCHITECTURE, by J. Peake. 3i. 
53». SHIPS FOR OCEAN AND RIVER SERVICE, ConBtrnotion 

of, by Captain H. A. Bommerfoldt. 1«. 
63". ATLAS OF 15 PLATES TO THE ABOVE, Drawn (or 

Practice. 4to. 7s. Gd. 
M. MASTING, MAST-MAKING, and EIG9IHG OF SHIPS, 

by R. Kippina. U. &f , 
54». IRON SHIP-BUILDING, by J. Grantham. Fifth Edition, 

with Supploment. 4>. 
.H". ATLAS OF 40 PLATES to iBustratetheprecedlng. 4tD. 38i. 

7, STATIONERS' HALL COUHT, LDDGATE HILL. 



8 SCIENTIFIC WORKS. 

55. NAVIGATION ; the Sailor's Soa Book : How to Keep the Log 
and Work it off, Law of Storms, &o., by J. Qreenwood. 2s. 

83 bit. SHIPS AND BOATS, Form of, by W. Bland. U. ed. 

99. NAUTICAL ASTBONOMY AND NAVIGATION, by J. JEL 

Young. 2s. 
100». NAVIGATION TABLES, for Use with the abore. Is. 6rf. 
106. SHIPS' ANCHORS for aU SERVICES, by G. CotselL Is. Qd. 
149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 2s. 6tL 

155. ENGINEER'S GUIDE TO; THE BOYAL AND MER- 
CANTILE NAVIES. By a Practical Engineer. Revised by 
D. P. McCarthy. 3s. 



PHYSICAL AND CHEMICAL SCIENCE. 

L CHEMISTRY, by Prof. Pownes. With Appendix on Agri- 
cultural Chemistry. New Edition, with Inaex. Is. 
2. NATURAL PHILOSOPHY, by Charles Tomlinson. Is. 6rf. 
4. MINERALOGY, by A. Ramsay, Jun. 3s, 

7. ELECTRICITY, by Sir W. S. Harris. Is. ed. 

7*. GALVANISM, ANIMAL AND VOLTAIC ELECTRICITY, 
by Sir W. S. Harris. Is. ed, 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 

enlarged by H. M. Noad, Ph.D., P.R.S. With 165 woodcuts. 

3s. Qd, 
11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 
GRAPH, by Robert Sabine, C.E., P.S.A. 3s. 
72. RECENT AND FOSSIL SHELLS (A Manual of the Mollnsca), 

by S. P. Woodward. With Appendix by Ralph Tate, P.G.S. 

6s. 6d, ; in clothboards, 7s. Qd, Appendix separately. Is, 
79»*. PHOTOGRAPHY, the Stereoscope, &c., from the French 

of D. Van Monckhoven, by W. H. liomthwaite. Is. 6d. 
96. ASTRONOMY, by the Rev. R. Main. New and Enlarged 

Edition, with an Appendix on '' Spectnmi Analysis." Is. 6d» 

133. METALLURGY OP COPPER, by Dr. R. H. Lambom. 2s. 

134. METALLURGY OF SILVER AND LEAD, by Lambom. 2s. 

135. ELECTRO -METALLURGY, by A. Watt. 2s. 

138. HANDBOOK OF THE TELEGRAPH, by; B. Bond. New 

and Enlarged Edition. 3s. 
143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 

and Modem Theory of Dew, by C. Tomlinson. Is. 

173. PHYSICAL GEOLOGY (partly based on Portlock's " Rudi- 

ments of Geology"), by Ralph Tate, A.L.S., &c. 2s. 

174. HISTORICAL GEOLOGY (partly based on Portlock's "Radi- 

ments of G«ology "), by Ralph Tate, A.L.S., &o. 2s. 6d. 

•• 173 and 174 in I vol., 4«. 6rf. 



PUBLISHED BY LOCKWOOD & CO., 



EDUCATIONAL WORKS. !) 

MISCELLANEOUS TREATISES. 

12. DOMESTIC MEDICINE, bj Dr. Ralph Gooding. 2j. 
112». THE MANAGEMENT OF HEALTH, by James Baird. ]». 
113, DSE OP FTBLD ABTILLEET ON SERVICE, bjTsubert, 

tranalated bj Lienr.-Col. H. H. MaiweU. ]«. 6i. 
ISO, LOGIC, PUKE AND APPLIED, b. S. H. EmmenB. 1«. M. 
153, PRACTICAL HINTS FOR INVESTING MONEY: with 

an EiplanaTion of the Mode of Tranaacting BuaineBS on tbe 

Stock Eiohange. bj Frmicia Plavford, Sworn Broker. Ij. 
153. LOCKE ON THE CONDL'CT OF THE HUMAN UNDES- 

STANDING, Selections from, by S. H. EmmenB, 2s, 

NEW SERIES OF EDUCATIONAL WORKS. 

1. ENGLAND, Hiatorj of, by W. D. Hamilton. 5*. ; cloth boards, 
6s. (Alio in 5 parts, price Is. each.) 

6, GREECE, History of, by W. D. EamiltoQ and E. Levien, M.A. 

2». ed. ; cloth boards, So. 6d, 

7. HOME, History of. by E. Lerien. 2i. Bd. ; dotli boards, 3i. Brf. 
9, OHRONOLOar OF HISTORr, ART, LITERATUEE, 

and ProgresB, from the Creation of the World to the Con- 
flusion of the Fmneo-German "War. T!w continiiation bj 
W. D. Humilton. P.S.A. a., cloth limp ; 3«. (id. cloth boards. 

11. IKGLISH GRAMMAR, by Eyda Clarke, D.Ci. 1.. 

n*. HAKDBOOE OF COMPARATIVE PIIILOLOGT. by Hydp 
Clsrtp, D.C.L. I.. 

12. ENGLISH DICTIONARY, containing abovB 100,000 word.i, 

by Hydo Clarlte, D.C.L. 3j. M. ; cloth boards, 4i. 6d. 

, with Grammar. Cloth bd». 5«. 6rf. 

14. GREEK GRAMMAR, by H. C. HamUton. Ij. 

16, — DICTIONARY, by H.R. Hamilton- VoL 1, Greek- 

English. 2a. 

17. ToL 2. English — Greek. 2s. 

Complete in 1 toI. 4t. ; cloib boards, 5i. 

, wirb Grammar. Cloth boards, 6j. 



22. Vol. 2. English— lAtin. Is. 6rf. 

Complete in 1 toL Ss.&f.; clotb boards, 4»,6i 

, with Grammar. Cloth bds.Ss.M. 

24. FRENCH GR.IMMAE. hv Q. L. Stranss, Is. 

25. FRENCH DICTIONARY; bvEI«w. Vol.1. Fr.— Eng. li.Gd. 
28. Vol.2. E^gUsh- French. 2i. 

Complete in 1 toI. 3*. : cloth boardi, 3s, 6d. 

, with Grammar. Cloth bds. 4s. Rrf. 



10 EDUCATIONAL WORKS. 

27. ITALIAN GRAMMAR, by A. Elwes. U. 

28. TRIGLOT DICTIONARY, by A. Elwes. VoL 1. 

Italian — Sngliah — French. 2«. 

30. Vol. 2. English— French— Italian. 2*. 

32. i— — Vol.3. French— Italian— English. 2*. 

.Complete in 1 toI. Cloth boards, 7«. 6<i. 

, with Grammar. Cloth bds. 8#. Qd, 

34. SPANISH GRAMMAR, by A. Elwes. U, 
36. ENGLISH AND ENGLISH— SPANISH DIC- 
TIONARY, by A. Elwes. 4a. ; cloth boards, 5«. 

i, with Grammar. Cloth boards, 6#. 

39. GERMAN GRAMMAR, by G. L. Strauss. U, 

40. READER, from best Authors. U, 

4L TRIGLOT DICTIONARY, by N.E.S. A. HamUton. 

VoL 1. English — GJerman — French. 1«. 

42. Vol. 2. German— French— English. U. 

43. Vol. 3. French — German— English. 1«. 

Complete in 1 toL 3«. ; clotn boards, 4a. 

, with Grammar. Cloth boards, 5». 

44. HEBREW DICTIONARY, by Bresslau. Vol. 1. Heb.— Eng. 6s. 
, with Grammar. 7*. 

46. Vol. 2. English— Hebrew. Sa, 

Complete, with Grammar, in 2 toIs. Cloth boards, 12». 

46*. GRAMMAR, by Dr. Bresslau. la. 

47. FRENCH AND ENGLISH PHRASE BOOK. la. 

48. COMPO SITIO N AND PUNCTUATION, by J. Brenan. la. 

49. DERIVATIVE SPELLING BOOK, by J. Rowbotham. la. 6^. 

50. DATES AND EVENTS, by Ed^r H. Rand. la. 

61. ART OF EXTEMPORE SPEAKING. Hints for the 

Pulpit, the Senate, and the Bar, by M. Bautain, Professor at 
the Sorbonne, &c. 2*. 6^. 

62. MINING AND QUARRYING, by J. H. Collins, la. ed. 

63. PLACES AND FACTS, by Rand. la. 

THE 

SCHOOL MANAGERS' SERIES OF READIITO BOOKS, 

Adapted to the Mequirements oftlie New Code o/ 1871. 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary 
Canon of Ely ; formerly H.M. Inspector of Schools. 

Introductory «• ^' s. d. a. of. 

Primer 3 

First Standard 6 



Fourth Standard 1 2 
Fifth „ 16 



Second Standard 10 
Third „ 10 

A Sixth Standard in preparation. 

Lessons from the Bible. Part 1. Old Testament, la. 
Lessons from the Bible. Part 2. New Testment, and Scripture 
Geography, la. 2d, 

Parts J. and 11. bound together^ 2s. 

PUBLISHED BY LOCKWOOD & CO., 



EDUCATIONAL AND CLASSICAL WORKS. 11 



LATIN AND GREEK CLASSICS, 

WITH EXPLANATORY NOTES IN ENGLISH. 



LATIN SERIES. 

1. A NEW LATIN DELECTUS, witJii Vocabularie§ and 

Notes, hy H. Young U, 

2. O^SAB. De Bello Gallico ; Notes by H. Young . . 2f. 

3. COBNELIUS NEPOS; Notes by H. Young . . . U. 

4. yiBGIL. The Georgics, Bucolics, and Doubtful Poems; 

Notes by W. Bushton, M.A., and H. Young . Is, 6d, 

6. VIBGIL. ^neid Notes by H. Young . . . 2». 

6. HOBACE. Odes, Epodes, and Carmen Seculare, by H. 

Young l8.6d. 

7. HOBACE. Satires and Epistles, by W. B. Smith, M. A. U, 6d, 

8. SALLUST. Catiline and Jugurthine War; Notes by 

W. M. Donne, B.A U.6d. 

9. TEBENCE. Andria and Heautontimorumenos ; Notes by 

the Bey. J. Davies, M.A U,6d. 

10. TEBENCE. Adelphi, Hecyra, and Phormio; Notes by 

the Bey. J. Dayies, M.A 2f. 

11. TEBENCE. Eunuchus, by the Bey. J. Dayies, M.A. 1*. 6d. 

Nos. 9, 10, and 11 tn 1 vol, cloth boards^ 6«. 

12. CICEBO. Oratio Pro Sexto Boscio Amerino. Edited, 

with Notes, &c., by J. Dayies, M.A. Now ready . . 1*. 

14. CICEBO. De Amicitia, de Senectute, and Brutus ; Notes 

by the Bey. W. B. Smith, M.A 2s. 

16. LIYY. Books i., ii., by H. Young . . . . 1«. 6i. 
16*. LIVY. Books iii., iy., y., by H. Young . . . 1*. 6<f. 

17. LIVY. Books xxi., xxii., by W. B. Smith, MjI. . It, 6d. 

19. CATULLUS, TEBULLUS, OVID, and PBOPEBTIUS, 

Selections from, by W. Bodham Donne . • . .2s. 

20. SUETONIUS and the later Latin Writers, Selections from, 

by W. Bodham Donne 2s. 

21. THE SATIBE8 OF JUVENAL, by T. H. S. Esoott, MJL, 

of Queen's College, Oxford U,6d, 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



12 EDUCATIONAL AND CLASSICAL WORKS. 



GREEK SERIES. 

WITH EXPLANATORY NOTES IN ENGLISH, 



1. A NEW GREEK DELECTUS, by H. Young . . 1«. 

2. XENOPHON. AnabaeiB, i., ii., iii., by H. Young . . Is. 

3. XENOPHON. Anabasis, iv., v., vi., yii., by H. Young , Is, 

4. LUCIAN. Select Dialogues, by H. Young . . • 1*. 
6. HOMEE. Iliad, i. to yi., by T. H. L. Leary, D.CX. Is. ed. 

6. HOMER. Iliad, vii. to xii., by T. H. L. Leary, D.C.L. U. W. 

7. HOMER, niad, xiii. to xviii., by T.H. L. Leary, D.CJE/. U. W. 

8. HOMER. Hiad, xix. to xxiv., by T. H. L. Leary, D.O.L. Is. W. 

9. HOMER. Odyssey, i. to vi., by T. H. L. Leary, D.C.L. Is. 6rf. 

10. HOMER. Odyssey, vii. to xii., by T. H. L. Leary, D.C.L. Is. 6d. 

11. HOMER. Odyssey,xiii.toxviii.,byT.H.L.Leary,D.C.L.l«.6rf. 

12. HOMER. Odyssey, xix. to xxiv. ; and Hymns, by T. H. L. 

Leary, D.C.L 2a. 

13. PLATO. Apologia, Crito, and Phsdo, by J. Davies, M.A. 2ff. 

14. HERODOTUS, Books i., ii., by T. H. L. Leary, D.C.L. Is. 6d. 

15. HERODOTUS, Books iii., iv., by T. H. L. Leary, D.CJE/. Is. 6d. 

16. HERODOTUS,Book8v.,vi.,vii.,byT.H.L.Leary,D.CX. ls.6d. 

17. HERODOTUS, Books viii., ix., and Index, by T. H. L. 

Leary, D.C.L Is. 6d. 

18. SOPHOCLES. CEdipus Tyrannus, by H. Young . . 1*. 
20. SOPHOCLES. Antigone, by J. Milner, BA. . . . 2s. 
23. EURIPIDES. Hecuba and Medea, by W. B. Smith, MA. Is. 6d. 
26. EURIPIDES. Alcestis, by J. Milner, B.A. . . .Is. 
30. ^SCHYLUS. Prometheus Vinctus, by J. Davies, M.A. . Is. 
32. -a:SCHYLUS. Septem contra Thebas, by J. Davies, UA. Is. 

40. ARISTOPHANES. Achamenses, by 0. S. D. Townshend, 

M.A ued. 

41. THUCYDIDES. Peloponnesian War. Book i.,byH. Young Is. 

42. XENOPHON. Panegyric on Agesilaus, by LI. P. W. Jewitt l«.6rf: 

LOCKWOOD & CO., 7, STATIONERS' HALL COURT. 




ADVERTISEMENTS. 

PATENT UNIVERSAL STEAM PUMPS, 

AND UPRiaHT BOILER FEEDERS. 
Sole Makers— HAY WARD, TYLER & CO., Engineers, 

B4 & 8fi, PPPEB WmTECBOla STREET, LONDON, E,0. 




REQUIRINQ ONLY TO BE ATTACHED TO THE BOILER AT ANV DIBTANCE. 
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STEAM PUMPS MAY BE HIRED BY THE MONTH, 



J 



ADVERTISEMENTS. 






Paxu. Ordbr or rm* Chowm or Prussia. Falmouth. 



McKEAN'S ROCK DRILL, 

ADAPTED TO EVEBT CLASS OF ROOK BORING. 

600 to 1,000 Strokes per Minute; Penetrates Granite 6 to 

12 Inches per Minute. 



MACHINES WARRANTED. 

SIXTY-FIVE MACHINES 

FURNISHED FOR THS 

ST. GOTHABD TUNNEL OF THE ALPS. 



-r 



IN USE AT 

Seyem Tunnel of the Great Western Ratlwaj NearBristoL 

Gwm Bran Tunnel of the Patent Nut and Bc^t Company, Wales. 

Barrow Water Works Tunnel Barrow. 

St. John d'el Bej Mines Brazil. 

Bio Tinto Mines Spain. 

Bamble Mines Norway. 

The Mines of Sir George Denys, Bart Richmond^ Yorks. 

Mines of Mongas Portugal. 

Dalbeattie Granite Quarry Works Scotland. 

Buxton lame Quarry Works Buxton. 

Quarries at Breslau Bohemia. 

Quenast Quarries Belgium. 

Fiume Harbour Works Austria. 

Alexandria Harbour WoAs Egypt. 

Deepening River Kent Westmoreland. 

Hiogo Japan. 

At several places India. 

AND AT SEVERAL 

MINING, TUNNEL, HARBOUR, AND QUARRY WORKS, DEEPENING RIVER BEDS, 
SroWE-CUTTING, AND CONTRACTORS' WORK OF VARIOUS KINDS. 




manufactured for McKEAN and CO. by 

Messrs. P. & W. MaeLellan, 

"CLUTHA IRON WORKS," GLASGOW. 



PORTABLE BOILERS, AIR COMPRESSORS, BORING STEEL, 

IRON, AND FLEXIBLE TUBING OF SUPERIOR QUALITIES 

AND SPECIAL ADAPTATIONS. 



I 



Mckean and co., 

ENGINEERS. 

OFFICES: 31, LOMBARD STREET, LONDON, E.G., 
5, RUE SCRIBE, PARIS. 

JT.B.— KachineB can be seen at work at 43, Borough Road, S.E., 
a&7 day between 1 and 4 o'clock. 



St. Oothard Tunnel. 

Extiact from Official Report of M. Faveie, the CoDtmctor. 
"By the end of this (.Tune, 1874) nioutli a. sufficient number of the Improved 
Mi:Kean BoRiNO MAcniNBH, at present only Tmrtially employed, will be at disposal, 
and they will then be eicliiaively used in the works of the Tiuuiel." 



Entreprise Generale de Chemins de Fer et de Travaax 
Publics, Paris. 

" We hereby certify tliat we are employing in our worka, at the Port of Fiume, 
Austria, sei-eral of McKean and Co.'s Roi-k Drills, and that we are Mahly pleased 
with the resQlts obtained. " P. Pan L'Adminintrateur D^l&ie, 

"Paris, 24th April (Signed) A. CHAMPOUILLON." 



From the Hining Jaimvd'a Review {ka^. 23, 1874) of "Canseries Sciontifiques, 
D&ouvertes ct Inventions, Progria de la Science et de i'lndnstrin," by Henri da 
Farrili, 33' Annda. 
" Referring to tlie St. Gotbard, the anbetitntion of the McKbah Dbii.l for tho«e 
of Someiller, Dubai g-Francuis, and othcra previoualy in use, ia referred to ; and it ia 
fonnd that in the liancis of M. Ferroux, formerly chief of the meclmiiical department 
at Mont Ceuia, the work J(.uo 'u upwarJa of 50 [ler cent. more. The Daboie-FrancoiB 
Bveraifea 9 to 10 centimetres per minute, whilst the McKean averages 16 to 16 cen- 
timetres pr minute progfeaa. With the new Drills no doubt is onlerlained that the 
tunnel will be completed in eight yeara. They are alao aaing dynamite instead of 
powder with cxoallaiit reaolta.'' 



WEALE'S SERIES 

ov 

RUDIMENTARY, SCIENTIFIC, EDUCATIONAL, 



.AMD 



CLASSICAL WORKS 



EACH VOLUME IS FREELY ILLUSTRATED WHERE REQUISITE. 



This highly popular and cheap series of books f now C(ympnsing 
nearly 300 distinct works in almost every department of SciencSy Art, 
and EducatioUy is recommended to the notice of Engineers^ Arch**ects, 
Builders^ Carpenters, Joiners, and Students generally, as well as to those 
interested in Workmen^ s Libraries, Fi^ee Libraries^ Literary and Scientific 
Institutions^ Colleges, Schools, Science Classes, 4ro. ^c. 



A complete List of the several Series will be sent on application. 



A SELECTION of the VOLUMES BEARING upon the SUBJECTS of 

ARCHITECTURE, BUILDING, ETC. 

*^^* The figures av the right-hand side refir to the numbers affixed to the books of the 
Series* To facilitate business, please quote them when ordering. 

No. 
ARCHITECTURE, Orders of, by W. H. Leeds. Is. (i6) 

ARCHITECTURE, Styles of, by T. Talbot Bury. Is. M. (17) 

The Orders and Styles op Aechitectxjee in 1 vol., 2s. 6d. 
ARCHITECTURE, Principles of Design, by E. L. Garbett. 28. (18) 

Xos. 16, 17, and 18 in 1 vol., cloth boards, Us. 6d. 

BUILDING, the Art of, by E. Dobson. Is. 6d. (22) 

BRICK and TILE MAKING, by E. Dobson. With Additions by 
C. Tomlinson and R. Mallet. 3*. (23) 

MASONRY and STONE-CUTTING, by E. Dobson. New Edition, 
with Appendix on the Preservation of Stone. 25. 6^. (2^) 

DRAINAGE and SEWAGE of TOWNS and BUILDINGS. 

by G. D. Dempsey. 2s. (30) 

With No. 29, Drainage of Districts and Lands, 2 vols, in 1, 3j. 

BLASTING and QUARRYING of STONE, ^c. by Field-Marshal 

Sir J. F. Biirgoyne. Is. 6d. (35) 

DICTIONARY of TECHNICAL TERMS used by Architects, 
Builders, Engineers, Surveyors, &c. New and Enlarged Edition. Edited by 
Robert Hunt, F.G.S. [Just ready. (36) 

COTTAGE BUILDING, by C. B. Allen. Is. (42 

FOUNDATIONS and CONCRETE WORKS, by E. Dobson. 

Is. 6d. (44\ 

Published by LOCKWOOD & CO., 1 Sl^-Uon^ra'-Hall Courts Lndgate Hill, E.O. 



SehcCion from WEALE'S RUDIMENTARY SERIES— cmKinued. 



COMMEIiCIAL BOOKKEEPING, by Jaraea Haddon. Is. (83) 

ARITHMETIC, with numerous Examples, by J. R. Young. Is. Brf. (8t) 

KEY to the ABOVE, by J. K. Young. U.Gd. (8l») 

ALGEBRA, by J. Haddon. 2s. (86) 

KET and COMPANION to the above, by J. R. Young. Is. 6rf. (86*) 

The ELEMENTS of EUCLID, with Additional Propositions, and 
Eeeay on Logic, bj H. Law. 2i. (88) 

MENSURA TION, by T. Bafeer. Is. M. (93) 

MATHEMATICAL TABLES, LOGAUITHMS, with Tablee of 
NatuTBl Sines, Cosines, and Tangpnts, by H. Law, C.E. 2>. id. (94) 

WEIGHTS, MEASURES, and MONEYS of all NATIONS; with 
tlis Pcinciplea which detenniDe tta Kato of Eicliango. Bv W. S. B. Wool- 
house, U.Gd. (101») 

ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy Mnemo- 
nical Lessons, bj the EeT. T. P. Kirkman. Is, 6d. (106) 



CIVIL ENGINEERING, MECHANICS, ETC. 



WELL-SINKING, BORING, and PUMP IFO^fiff, by J. G. Swindell, 
lavisad b; G. B. BumclL li. (31) 

TUBULAR and IRON GIRDER BRIDGES, including the Britannia 
Bad Conway Bridges, by G. D. Danjpsey. 1*. Sd. (43) 

ROAD-MAKING and MAINTENANCE of MACADAMISED 

ROADS, by Fiald-Mirahal Sir J, F. Bm^oyne. Is, 61^. (48) 

LIGHTHOUSES, their Construction and Illumination, by Alan 

SteTensOD. &t. (*7) 

shenson. With Additiona 
(63) 
RAILWAY CAPITAL AND DIVIDENDS, with Statisties 0* 

Workine, by E. D. Chattaway. la. (62«) 

Nos. 02 and W In 1 to].. M. id. 

STEAM and LOCOMOTION, on the Principle of connecting Science 

with Practice, by J, Sewell. 2i. (78) 

EMBANKING LANDS from the SEA, by J. Wiggins. 2s. {80") 

A TREATISE on GAS-WORKS, and the PRACTICE of MANU- 
FACTUmUG and BISTSIHUTING COAL-GAS, bj S. Hughes, C.E. 

3i. (sa**) 

fnblislied b; LOCKWOOD & CO., 7 Statiouera'-HaU Contt, Lndgate HiU, £.a 



ADVEBTISEUEKTS. 



« SHOP SHUTTER SHOES. 

SEDXrCED PSICES. 

SHUTTER BARS SUPERSEDED.— J. Harrison's Patent 
Sclf-fasteninff best Malleable Iron Solid Bead Shoes, acknowledged as first-claas 
articles by The Arcnitcctural Assoeiation, Surveyors and Builders. 




Thoy are applicable to all shapes of Shop Fronts, and admit of the best position for the 
fixing screws ; also the Solid Bead to protect the comer of Shutters during removal. When 
ordering, send iinished thickness of Shutters, and rough sketch bow ; if Bebated. 
N.B.— These Shoes are sold at the lowest l*rice, for prompt cash. 

Illustrated Price Li^t on ajiplicutiun. Country orders promptly executed. P. 0. Orders 
to be made payable at High Street, Borough, London. 



JAMES HABBISON, Manufacturer, 
16, AND 35, UNION STREET, BOROUGH, LONDON. 

NO MORE LAWYERS' BILLS!! 

Now Ready, Twelfth Edition, carefully revised and corrected, containing upwards of 
3,000 statements on points of law, verifitid by the addition of Notes and 
Iieferences to Authorities, price 6s. Sd. (saved at every consultation), strongly 
})ound in cloth (postage 5d.) ' 

EVERY MAN'S OWN LAWYER: 

A Handy Book of the Frinoiples of I«aw and Equity. 

BT A BABBISTEB. 

Compnsing the Eights and "Wrongs of Individuals, Mercantile and Commercial 
Law, Criminal Law, Parish Law, County Court Law, Game and Fishery Laws, Poor 
Men's Ijttwsuits, the Laws of Bankrujjtcy, Bets and "Wagers, Bills of Exchange, Con- 
tracts and Agreements, Coj)yright, Elections and Registration, Insurance, Libel and 
Slander, Man*iage and Divorce, Merchant Shipping, Mortgages, Settlements, Stock 
Kxchange Practice, Trade Marks and Patents, Trespass, Nuisances, etc., Transfer of 
Land, etc., "Warranty, "V\'ills and Agreements, etc., etc. 

Also, Law for Landlord and Tenant, Master and Servant, "Workmen and Ap- 
prentices, Heira, Devisees and Legatees, Husband and Wife, Executors and Trustees, 
Guardian and "Ward, Married "Women and Infants, Partners and Agents, Lender and 
Borrower, Debtor and Creditor, Purchaser and Vendor, Companies and Associations, 
Friendly Societies, Clergymen, Churchwardens, Medical Practitioners, etc.. Bankers, 
Farmers, Contractors, Stock and Share Brokers, Sportsmen, Gamekeepers. Farriers 
and Horse Dealers, Auctioneers, House Agents, Innkeepers, etc.. Bakers, Millers, 
etc.. Pawnbrokers, Surveyors, Railways and Camers, Constables, Seamen, 
Soldiers, etc., etc. 

*' "What it professes to be — a complete epitome of the laws of this country, 
thoroughly intelligible to non-professional readers. The book ih a handy one to 
have in readiness when some knotty point requires ready solution." — BelFs Life. 

London ; LOCK"V^^OOD & CO., 7, Stationers' Hall Court, E.C. 



ADVERTISEMEMTS. 



JOSEPH GILLOTT'S 

CFXEBRAIED 

STEEL PENS. 

SOLD BY ALL DEALERS 'THROUGHOUT THE WORLD. 



^^0^ 



JAMES CHESTERMAN & CO., 

Bale Ha&nfaeturerB of 
Chwterman'B fateut 
SPRIHC, METALUC, STEEL- 
MEASURING 
TAPES, 




I 



ROLLED MALLEABLE IRON 
JOISTS AND GIRDERS 

Of Tulous eiin, up to SO In. denp, with top uid bntWm Fltuigci Is . 
Vi AKGLE, TKB, CniNNRL, mid Ml otlmr fornn of ROLtKD IRON of 
1 For Sections, Prices. »nd other Partlculs™. iliply to 

! ALFRED LBDWARD & CO. 

i BiueeuoTi to lUTHEfi. LEOVASD, li CO.. Llmpgel 



J 



ADVERTISEMENTS. 



HOMFRAY & COMPANY, 

7, GREAT WINCHESTER STREET BUILDINGS, LONDON, E.C., 

PATSNTBES AND PROrRIETORS OF PATBNTB FOR 

IMPROVED PNEUMATIC AND MECHANICAL STEERING 

AND ENGINE ROOM 

TELEGRAPHS FOR SHIPS. 

Alio tor Ships* Cabiiu, Homes, Warehoosof, Docks, Xiiiet, Coal- 
pits, Hallways, 4o. 

FOR SHIPS. PNEUMATIO TELEGRAPHS FOR LONG DISTANCES 

8irapl« andtfffootiva, not affected by change of temperatmre, therefore requiring 

m> adjufltments. 

FOR HOUSES, SHIPS' CABINS, OFFICES, Ao., Ac. 

PNEUMATIC SIGNALS AND BELLS, 

Far superior to the Electric^no defectiTe Inso- 
lation — no maintenance of batteries — so that 
when once fitted no ftirtber attention ia re- 
quired ; the annoyances arising fh>m slack and 
broken wires, so common in the usual crank 
and wire system, ace ia this unknown. 




Ship 
Telegraph. 




GallBelL 



FOR SHIPS, MECHANICAL TELEGRAPHS, PATENT. 

We beg to call especial attention to these Instruments, in the price of which we have lately effected 
a considerable reduction ; they are the most perfect and reliable instrumenta yet introduced, 

NOTEr-Although the proprietors of patents other than our own, we beg to state that the 
Patentees Bnin no leay connected with u», or in any way inUmUd in the tcUe qf our manufaetunt ; 
ftirther. the material and workmanship of our instruments can be relied upon a» of the ywj beat 
description. 

Price Lists and fall particulars as aboTt. 



JOHN BELLAMY, 



Byng Street, Millwall, E. 

WBOUOHT-ntON 
TANKS AND CISTERNS, 

FOR WATER, OIL, AND TURPENTINE, CAHLE 
TROUGHS, GIRDERS, CART BODIES, ETC. 



Omnibuses from West India Dock Station, 
Blackwall Railway- 




Any Size or Shape 
Made to Order from 




20 to 20,000 Gallons. 
Prices on application. 



AD7ERTJ8EMESTS. 



JESSE TILDESLEY, 

Engineer, and Manufacturer of 



IRON KOOFS AND BUILDINGS 

OF EVBKY 
DEaOKlPTIOtr. 

Foa 

HOKB AltD 

' CXPOETATION. 1 




\^^^^ 



WROUGHT- 1 RON RIVETED GIRDERS, 

BEAMS, &e. 



IRON BRIDGES. 




Oaaholders and Qasworks Apparatus, Tanks, Fans, 

Stills, and Pipes, 
BLAST FURNACE CASINGS AND TUBING, IKON WAGONH, 

Boat«, Scipa, Bo\rkB, Iron CreoBoting Cjrlindere, 
Iron Doors and Shutten, Qatea, Palisading, Warehouse Cranes, 

AND AL[, EJNDS Oe 

ENGINEERING AND CONSTRUCTIVE IRONWORK. 



I 



Crescent Ironworks, Wilienhall, Staifordshire. 



ADVEBTlSEHEKm 

BURNEY & OO. (and Bumey & Bellamy), 

IRON TANK MAKERS, 
M I L L W A L L, LONDON, E. 

DOLE H.VKIRS TO TUE ROTAL NAVT, TRINtTT HOnSB, kc 

By Admlnltr Orrtar, tU Ror>l ITa>T 



Cuinot bft obt^lusd ekswluTe. 
WROUSHT-mON TANKS, CIBTERNB, 
[CAHLE TIOUSHS, CART BODIE^ It. 



■ from West India Dock Station, or by Bteamer to HIUvbU Pier. 




HOMAN AND RODQERS, 
ENGINEERS AND IRON CONTRACTORS, 

17, GRAOEOHURCH STREET, LONDON, E.C., 

and nelson wharf works, millwall, e, 

patentbbb of 

THE ECONOMIC JOIST, SOLID FLANQE QIRDER, 

Fire Proof Tloon, Iron Bailway Wagona, ftc. 

IRON ROOFS, BUILDINGS, BRIDGES, ETC. 




DEaiGNB, K&TIHATBB, 



HOKAirs nPEOTXD TIBE-PItOOF TLOOBB 

lit. — A. HTlng of ons-thlid of tlig Iran luually 
Sad, — Ko ittna ban or wood flUota an nqiured 



TRACINGS, FREE OF COBT. 

the fblloiriiig AdTUtagM : 



UDtflrcoiUog or 

perfect toy for Ibo pJai 

Biabed br tha miwb ct 

4th.— Tba a^tbtd floor fa 



qulnd, I 



tbe load bglng talivn by tJta Inni, and tlia 
oonprewi™ nraina by the concmle. 
eth.— The depCb ot tbe floor is lua tluB k? 
other kind, and therabj lacuna gnatar 

ira-pnaf iwiit 
miaMbaai 



plillUp'a Paleot Double Flaacad QUdera 



Id usdar Ut. Baaan'i Fuata. 



